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FREAS 
Automatically Controlled Electrically Heated 


INCUBATORS and STERILIZERS 


HE incubators are for temperatures up to 7()° | 

They have glass and outer door, aluminum fit 
tings and standard Freas regulator. There ar 
regular sizes with inner dimensions ranging fro 
square up to 40” wide by 18” by 25” high. 


For dry sterilization the Freas automaticall 
trolled electrically heated sterilizers are 

mended. The Regular are for temperatures 
180° C. The High Temp are for temperatur 
260°C. Sizes are similar to those for incubat 


The High Temp sterilizers have recently com 
special prominence, as in many cases the ni 
for thorough sterilizing at comparatively hig! 
peratures is now recognized. 


Write for Special Bulletin and Price Shee 


EIMER & AMEND 


Founded 1851 
NEW YORK 
Third Ave., 18th to 19th St. 


VASHINGTON PITTS] 
VRRAS INCUSATOR, Ho, 26 Display mii uite 601, Evening Star Bldg. 4048 Jenk 
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DIPHTHERIA ANTITOXIN 


PURIFIED. CONCENTRATED 
UNITS IN SYRINGE CONTAINER 


ILLY’S Diphtheria Antitoxin, the Schick 
Test for detecting susceptibility to diph- 
theria, Diphtheria Toxin-Antitoxin (“T-A”) 
Mixture for active immunization, and Small- 
pox Vaccine Virus are seasonable now. 


You will be pleased with the Lilly Bio- 
logical packages because of the extraordinary, 
painstaking care used to make the contents 
readily accessible, convenient to handle, safe 
and efficient. 


All Lilly Biological Products are sup- 
plied through the drug trade. For potency 
of product, superiority of package and ready 
availability, specify “Lilly” with the assur- 
ance that no better article can be made. 


PACKAGES 


Diphtheria Antitoxin Schick Test Diphtheria Toxin-Anti- Vaccine Virus 


Al4— 1000 unitsin syringe Vv 920—10 tests toxin Mixture V 1—One complete vac- 
A20— 3000 unitsin syringe V 922— Hospital size V 915—Three 1 cc. am cination 


- ; . m- 
A27— 5000 units in syringe 100 tests poulevials;oneco 


pleteimmunization. V 5—Five complete vac- 


A 33—10000 units in syringe i : cinations 
A 34—20000 units in am V 918—Hospital 
poule for intravenous thirty ee e 
injection vials; 10 complete 
immunizations. 
A 36—20000 units in syringe 


SEND FOR LITERATURE 


ELI LILLY & COMPANY 


INDIANAPOLIS, U. S. A. 
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“ELIMINATION OF WASTE 


is definitely increased by 
the ingestion of raw yeast” 


A double series of tests, recently 
conducted to determine the laxa- 
tive effect of Yeast, has revealed 
some surprising facts. 


The subjects were isolated over a 
period of weeks, and fed accord- 
ing to a rigidly regulated scheme 
of diet. Examination of the 
bulk, moisture, and chemical con- 
stituents of the feces was made 
from day to day. The findings 
showed that adding Fleisch- 
mann’s Yeast to the diet in quan- 
tity of two to three cakes per day 
produced the following results: 


A definite increase in the 
elimination of waste by the 
bowel 


Increase both in the bulk of 
the feces and in their mois- 
ture content 


A laxative effect more 
marked with the ordinarily 


constipated subjects than 
with the normal ones— indi 
cating that yeast acts as a 
bowel regulator rather than 


a cathartic. 


Further research work on both 
animal and human subjects is now 
under way. The Fleischmann 
Company is sponsoring thes« 
important investigations, and is 
anxious to give the full results to 
the medical profession as soon 
as possible after they are com 
plete. 


A new authoritative book: written by 
a physician for physicians. This 
brochure discusses the manufac 
ture, physiology, chemistry, and 
therapy of yeast. Acopy will 
sent you free upon request 
Please use coupon, addressing 
THE FLEISCHMANN COMPANY, 
Dept. K-12. 701 Washington 
Street, New York, N. Y. 


New brochure on yeast therapy sent on physician’s request 


Name .... 


THE FLEISCHMANN COMPANY 
Dept. K-12, 701 Washington Street, New York 


Please send me free a copy of the brochure on yeast based on the pub 
lished findings of distinguished investigators. 


| City State 
2 y 


AMERICAN STANDARD 


HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
U. 8. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


No. 3351. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet made either in Europe or America. Approximately 20,000 are now in use, 
without a single rejection because of inaccuracy. 


It provides an increased visibility of ruling when the chamber is filled, unequalled by any 
ruling of European make, and a new method of construction of the parallel form of cell (first 
suggested by Birker) Which entirely avoids the cemented cell of the Thoma or Birker con- 
struction with the attendant danger of separation from the slide. 


The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 

capillary attraction after the cover-glass is in position on the slide, and provides a more 

uniform distribution of the corpuscles than is possible with the Thoma or circular form of count- 
ing chamber which is entirely closed by the cover-glass. 


The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler 
ances established by the Bureau of Standards and, when so ordered, Counting Chambers are 
furnished with Bureau of Standards certificate at an additional price. 

Code 
. American Standard Haemacytometer, complete with Levy Counting word 
Chamber with Neubauer ruling, with two pipettes, in leather case $15.00 Darip 
55. ditto, with Bureau of Standards certificate . Datpy 
. American Standard Haemacytometer, same as No. 3350, but with Levy 
Counting Chamber with double Neubauer ruling 8. Darvo 


. ditto, with Bureau of Standards certificate ennes . Daufs 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers’ 


sent on request 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
CABLE ADDRESS, “BALANCE”, PHILADELPHIA 
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AN OUTFIT 


FOR 


Basal Metabolism 
Estimations 


AS DESIGNED BY 


Dr. Cameron Vernon Bailey of the 
Laboratory of Pathological Chemistry 
New York Post Graduate Medical ] 
School and Hospital 


: | For detailed description see September issue 
‘con '| Journal of Laboratory and Clinical Medicine, 1921 
Z or ask for reprint 
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astron 


Has the singular strength and power 


Of a concrete accomplishment based upon an impelling idea. 


Gastron is the result of persistent thought and work of 
specialists in the chemistry of the digestive glands, and the 
immediate inspiration of the recent research revealing the 
complex functions and principles of the gastric gland and its 
secretions. 


Gastron contains, in a potent stable solution, the enzymes 
and all the associated organic and inorganic principles of the 
cellular tissue of the entire gland, cardiac and pyloric. 


Gastron is proving a distinctly important therapeutic resource. 


Fairchild Bros. & Foster 


New York 
Gastron is 


alcohol and sugar free 


HAMATIC OPOTHERAPY 


used by the Paris Hospitals 
prescribed 
by over 30.000 Physicians 


REPLACES 


RAW MEAT 
AND IRON 


DESCHIENS’ SYRUP 


OXYPHILES In each tablespoonful 
there are 40 grains of 

OF THE BLOOD active Hemoglobin, an 
equivalent of a fifth- 
of-a grain of vitalized 
iron, One tablespoonful 
at the beginning or at 
the end of the two prin- 
cipal meals of the day 
In cases f serious anemia, 
double the dose. 


Made in France in 
LABORATOIRES DESCHIENS 
9, rue Paul-Baudry, PARIS 


Samples on application to 
G. J. WALLAU INC 
6, Cliff S', NEW-YCRK 
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Announcing 


A New Gasometer for Determining 


Basal Metabolism 


The COLLINS “CHAIN-COMPENSATED” 


GASOMETER 


Offers these exclusive features: 


j 1. Automatic and very sensitive compensation of the bell 
in all positions by means of chain passing over whee! 
to counterpoise weight. No syphon—no eccentric 


wheel. 


Mouth-breathing attachment, similar to that used 
the Benedict Portables, is standard equipment on | 


Gasometer. 


Price $250.00 


3. The counterpoise wheel standard is 
easily telescoped when the apparatus 
is not in use, making the total height 


only 56 inches. 


DESIGNED AND MANUFACTURED 
SOLELY BY 


WARREN E. COLLINS 


Specialist in Metabolism Apparatus 


584 HUNTINGTON AVE. 
BOSTON, MASS. 
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The New Castle Sterilizer 


Heat shuts off when raised area is exposed 
The new Castle cut-off operates 
without fuse pins. 


Water always remains at sides 


There is no thermostatic metal 
nothing to adjust. 


Current Shuts off while there is 
yet water. 


Your instruments are protected. 


Control post releasing plunger 
Plunger which operates switch 


Switch and arm that break current 
Let the New Castle be a Christmas present to yourself 


WILMOT CASTLE COMPANY, 1160 University Ave, Rochester, N.Y. 


Makers of the only complete line of Medical, Dental and Surgical Sterilizers 


Important Announcement 
TO THE MEDICAL PROFESSION 


T= ABBOTT LABORATORIES takes pleasure in announcing the purchase 

of the property, good-will, equipment and products of THE DERMATO- 
LOGICAL RESEARCH LABORATORIES of Philadelphia, where it will continue 
the manufacture of the well-known “D.R.I.” brands of ARSPHENAMINE and 
NEOARSPHENAMINE. 


Dr. George W. Raiziss, head of the Department of Chemistry, will continue to 
direct the production of these products, assisted by his entire corps of trained 
chemists in the Dermatological Research Laboratories. 


THE ABBOTT LABORATORIES has acquired the right 
to use the designation ‘““‘DERMATOLOGICAL RESEARCH 
LABORATORIES PRODUCTS”. This notable addition to 
the Abbott service became effective November 1. The 
same high standards of Purity and the same sales policies 
will be continued. Orders will be filled promptly from The 
Dermatological Research Laboratories, Philadelphia, or from 
local distributors in all large cities. 


THE ABBOTT LABORATORIES, Dept. 163, 4753-57 Ravenswood Ave., Chicago 


31 E. 17th St. 559 Mission St. 227 Central Bldg. 634 I. W. Hellman Bldg. 
NEW YORK SAN FRANCISCO SEATTLE LOS ANGELES 


STANDARD 
WET 
SPIROMETER 


also 


Height Stands 
Wall Parallels 


Manumometers 


Pull-up Bars 
Calipers 


Tapes 


ANTHROPOMETRIC 
APPARATUS 


Write for Catalog 


NARRAGANSETT MACHINE CO. 


PROVIDENCE, R. I., U.S. A. 
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Leitz Microscopes are the Standard of the World 


inufacture of Leitz 
ypes reaches back to 

e time when the Leitz 
were established. 


WRITE FOR PAMPHLET 
NO. L—1002 


Leitz Laboratory Microscope 


L—10 ” 


This instrument is endowed with the same high “ Leitz-Standard” 
of optical and mechanical workmanship as is recognized with Leitz 
Research Equipments. 

Such a statement—the facts of which are substantiated daily 


should prove convincing of the quality obtained with the purcl 
of ‘Ste and 


A microscope of pri yper workmanship, under ordinary 
should fully last a lifetime. The Leitz Micro 
offered with full guarantee to meet these requirements 


ot use, 


Leitz Concentric Darkfield Condensers are the standard ir 
laboratories of the world. 


Microscope L-10"’ fully for laboratory work, wit! 
acting screw substage, Abbe condenser and iris-diaphrag 
nosepiece, objectives 16mm, 4mm, oil immersion 1.8mm 
pieces 6 and 10xX, in cabinet, $125.00; Mechanical Stage for 
$30.00; Concentric Darkfield Condenser, $19.80. 


60 East 10th Street 


ZE.LEITZ\ 
NEW YORK 


Manufacturers, Wholesalers, Importers and Exporters in Laboratory 
Apparatus, Microscopical and Bacteriological Supplies 
Organized under the Laws of the State of New York 


PNEUMONIA 


Treatment 


SERUMS 
In 50 ce Vials 


M 40-010—Antipneumococcic Serum 


Prevention 
BACTERIAL VACCINES 


In Syringes and Vials 


M 121-0—Pneumo-Serobacterin 


Types I, ll, Ill, Combined 


M 41-01 Serum 


ype 


M 50-010—Antistreptococcic Serum 


M 123-0—Pneumo-Serobacterin Mixed 


M 178-0O—Pneumo-Bacterin 


Polyvalent 


M 95-010—Pneumo-Strep. Serum 


DOSE:—100 oc administered intravenously 
and repeated as indicated. 


M 179-0—Pneumo-Bacterin Mixed 


DOSE:— | coc repeated at intervals of from two 
to five days for 4 doses. 


THE MOST COMPLETE LINE OF ANTI-PNEUMONIA REMEDIES OFFERED 


H. K. MULFORD COMPAN 


TO THE MEDICAL PROFESSION 


» PHILADELPHIA, U.S. A. 
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Trade Mark Registered. 


Gluten Flour 
40% GLUTEN 
Guaranteed to comply in all respects to 
standarc requirements of U. S. Dept. of 
Agriculture. 
Manufactured by 
& RHINES 

Watertown, N. 


= 


reviiE REPUTATION AND INTEGRITY of the manu- 
| facturer is the physician’s only guarantee of reliability 
of those organotherapeutic products for which there is no 
chemical or biological assay. Every manufacturing process 
and all our product is supervised by our Analytical and 


Research Department. When prescribing 


ORGANOTHERAPEUTIC 
PRODUCTS 


insure constancy and reliability of action by specifying 


“G. W. CARNRICK CO.” 


Single Gland Products 
Ovary Thymus 
Thyroid Mammary 
Pituitary—Entire Prostate 
Pituitary—Anterior Orchic 
Pituitary— Posterior Parathyroid 
Suprarenal Pancreas 
Corpus Luteum Pineal 
Spleen Placenta 


Special facilities for the manufacture of physicians’ special 
formulae. Our Physicians’ Service Department is 
maintained for coéperating with physicians 
in the problems of organotherapy 


G. W. CARNRICK. CO. 
117-421 CANAL STREET NEW YORK, N.Y. 
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The PREMIER Product of 
Postertor Pituitary active principle 
PITUITARY LIQUID 


(Armour) 
free from preservatives, physiologically standardized. 


PRODUCTS. 1 c.c. ampoules surgical, 14 c.c. obstetrical. Boxes of six. 


LABORATORY 


A reliable oxytocic, indicated in surgical shock and 
post partum hemorrhage, and after abdominal opera- 
tions to restore peristalsis. 


Headquarters 


, Suprarenalin Solution 
or 


1:1000— Astringent and Hemostatic 


the Water white, stable. In 1-0z. bottles, with cup stopper 
service in minor surgery. E.E.N.and T. work. 


ENDOCRINES | ARMOUR 453 COMPANY 


CHICAGO 


Acute Respiratory 
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cellent opportunity 
to demonstrate the 
value of Therapeutic 
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has been demonstrated to be a thoroughly dependable product. 
It combines the active and known therapeutic qualities 
of Creosote and Guaiacol, with the nutritive properties of 
Liquid Peptonoids. 
It is extremely agreeable to the palate and acz ceptable 
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What This Simplified X-Ray Apparatus Means 


A Good Diagnostic Radiograph for 
Every Exposure 
This is now possible to the user of the Victor 
Stabilized Mobile X-Ray Unit—no longer 
need he await years of experience to arrive at 
this point of efficiency. 


Guesswork Practically Eliminated 


The ‘“hitand miss” method of taking radio- 
graphs must now give way to this improved 
apparatus which enables the operator to dupli- 
cate his best results, from day to day and 
month to month, simply because the machine 
will deliver repeatedly the exact current de- 
sired fora given technique, regardless of voltage 
fluctuations occurring on the supply line from 
which the machine is energized. 


Tube Current Is Stabilized 


When the voltage of the line supply current 
fluctuates (this condition prevails on practi- 
cally every line) the Victor-Kearsley Stabilizer, 
incorporated in this unit, acts automatically 
to hold constant the exact milliamperage de- 
sired for the radiograph. 100% radiographic 
results are therefore insured—no “ retakes’’ 
necessary because of fluctuating line supply. 


Circuit Breaker Safety Device 


In case of “‘overload’’ beyond the capacity 
of the tube (30 Ma. at 5” back-up spark) a 
circuit breaker automatically shuts off the 
current supply, preventing damage to tube 
and apparatus. Consider also the importance 
of this from the standpoint of protection to 
both operator and patient, in case of accidental 
contact with the high tension system. 


The Victor-Kearsley Stabilizer is one of the most important X-Ray developments since the 
advent of the Coolidge Tube itself. 1t should not be confused with other devices which tend to 
stabilize only the current to the filament of the tube. The important adoantages of this unit 
are fully explained in a special bulletin, which we will gladly send you on request. 


VICTOR X-RAY CORPORATION, Jackson Blvd. at Robey St., Chicago 
Sales Offices and Service Stations in All Principal Cities 
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SPENCER 
Scientific Instruments 


WHETHER 
MICROSCOPES, MICROTOMES or DELINEASCOPES 


Make an Instinctive Appeal to the Laboratory Worker 


It isn’t only their accuracy and utility. It’s something 
in the finish, even more in the design; but in addition to 
all these, it is those little things—clever little devices, which 
accomplish the same end but in a better way—exactly the 
way the laboratory worker wants them, These are the 
distinctive features of the Spencer instruments, made dis- 
tinctive because our designers—experienced laboratory 
workers, possess the laboratory view point. 


Spencer Microscope No. 44 


has become a standard for university and college laboratory 
work. It is distinctive in that it has a side-fine adjustment 
with 34 threads of the screw always engaged instead of but 


one as in other makes. It has other advantages. Spencer Microscope No. 44 
Send for Catalog 
SPENCER SPENCER LENS COMPANY SPENCER 


BUFFALO | MANUFACTURERS 
Microscopes, Microtomes, Delineascopes 


BUFFALO, N.Y. 


| BUFFALO 


Sedatole in Coughs 


—an elegant ethical expectorant that actively 
attacks and clinically conquers coughs. 


If you do not know Sedatole, you should—so 
when you send in for your sample please men- 
tion your Federal License Number just for ou! 
records. 


SHARP & DOHME 


Chemists since ’60 at Baltimore 
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The best of patients 
may become the worst 
of impatients. 


if kept suffering while a 
“painful” search is made 
for the “why’s and where- 


fore's. 


Rheumatism 
Gout 


Neuralgia 
i ae First relieve promptly and 


safely with Atophan, then 
make it part of whatever 
is your favorite scheme of 
treatment. 


Sciatica 
Lumbago 
Migraine 


Genuine ATOPHAN is manufactured at our Bloomfield, N. J., plant 
by a special process, precluding the possibility of even traces of 
unpleasant empyreumatic admixtures 


Complimentary Trial Package and Information 
From 


SCHERING & GLATZ, Inc. 


150-152 Maiden Lane NEW YORK 
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INFECTED WOUNDS 


We have used Mercurochrome—220 Soluble in infected 
for nine months, with results which have been ve ry gratifying 
A two per cent. solution seems to be most effective, is not irri 
tating, and, in fact, seems to allay irritation.” 

U.S. Naval Medical Bulletin, April, 1922, page *19 


Mercurochrome —220 Soluble, H. W. &D. 
THE STAIN 


prevents the overlooking of septic surfaces 


provides for more than a superficial penetration 


fixes the germicide in the desired field 


H. W. & D.—Specify—i. W. & D. 


HYNSON, WESTCOTT & DUNNING, Baltimore 


Miss Harris’ Florida School 


FOR thoserecovering from 
illness the climate is idea! 
also for those for whom 
northern winters are rather | 
severe. No student can be | 
admitted, however, whose 
state of health would, in any 
way, be a source of danger 
to others. 


School under norther: 
agement, the faculty al! being 

raduates of northern 
There i is, therefore, no bre 
system for pupils coming 
for full year or season. | 
pupils follow courses of |om« 
schools. Intermediate and hig! 
school. Boarding and day school 


Porch Fronting Biscayne Bay departments. 
Outdoor classes, ocean bathing and golf Physician’s certificate of health req 
throughout the winter before admission 


FOR CATALOGUE, ADDRESS 1007 BRICKELL. AVENUE 


MIAMI, FLORIDA 
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INFECTIOUS MONONUCLEOSIS (GLANDULAR FEVER), WITH 
A REPORT OF TEN CASES. 
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UNpER the term “akute sublymphoemische lymphomatosis,” 
“glandular fever,” “infectious mononucleosis” and “acute benign 
lvmphoblastosis” there has been described a symptom-complex 
which, though not very common, is of sufficiently frequent occurrence 
to be of importance both from the practical and from the theoretical 
standpoint. The matters which are of practical importance have to 
deal with the diagnosis, the etiology and, should the disease prove to 
be an entity, with the mode of transmission and epidemiology; the 
matters of theoretical importance have to do with the classification 
of this symptom-complex and its relationship to other diseases of the 
lymphatic apparatus and most particularly to leukemia. 

During the last few years it has happened that several acute 
infectious diseases which formerly were of comparatively rare 
occurrence and very imperfectly studied have assumed great 
importance by reason of the fact that they became epidemic. It is 
only necessary to call to mind in this connection poliomyelitis, 
encephalitis, influenza of course, and more recently a form of 
jaundice which has appeared in various parts of this country. 
The epidemics of these diseases serve to emphasize the fact that 
any acute infection is worthy of serious study and that every 
attempt should be made to add information about those which at 
the present time are imperfectly understood. It is for this reason 
that the following ten examples are presented of a disease or 
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symptom-complex which presents many perplexing features of 
interest. 

In 1889, E. Pfeiffer' described a condition in children which he 
called “Drusenfieber,” and which was characterized by a short 
febrile course accompanied by enlargement and tenderness o 
cervical lymph nodes. The disease occurred often in house epi- 
demics. During the next fifteen to twenty years there were numer- 
ous references in literature to this condition of glandular fever, 
rotably by Korsakoff,? Lublinski,’ Schlissner,* Terflinger® and Jones.’ 
In 1896, J. Park West’ reported an epidemic of 96 cases from eastern 
Ohio. The clinical descriptions in these older papers picture with 
considerable detail a febrile disease lasting nine to twenty-seven 
days, accompanied by an enlargemenf of the lymph nodes, espe- 
cially those of the neck, but at times of all the superficial groups 
as well. In some instances there was abdominal tenderness and 
frequently the spleen and the liver were enlarged. Mention is 
sometimes made of the synchronous occurrence of infections of the 
upper respiratory tract, but frequently it is stated specifically that 
there was no accompanying tonsillitis. Recovery was the rule. 

Unfortunately, in none of these reports is there any mention of 
the leukocyte count or of the condition of the blood, and though 
Tidy and Morley,’ who have recently reviewed the clinical aspect of 
this whole subject, regard the instances of glandular fever occurring 
in such epidemics as identical with the condition called today 
infectious mononucleosis, there is no proof that this identity exists. 

The very unusual occurrence of a marked mononucleosis accom- 
panying an acute infection has attracted from time to time the 
attention of several observers. Tiirck,® in 1907, recorded 3 such 
cases that have frequently been alluded to in literature. One case 
with angina and glandular enlargement resembled an acute leukemia 
with recovery. Marchand" recorded a similar case in 1913, and in 
the same year Cabot" reported 4 cases of acute local infections 
associated with lymphadenitis in which blood counts showed that 
the leukocytes varied from 9000 to 30,000 with a percentage of 
lymphocytes varying from 67 per cent to 82 per cent. A year later, 
in 1914, Hall" recorded an instance of what he believed to be 
acute leukemia with recovery. The disease occurred in a man, 
aged twenty-three years, and was characterized by fever, tonsillitis, 
enlargement of the lymph nodes and spleen, a leukocytosis reaching 
35,000 with 89.6 per cent of mononuclear cells. There was com- 
plete and uneventful recovery. Deussing" later reported 3 cases of 
diphtheria-like sore throat in boys associated with a lymphocytic 
reaction. In these cases also there was fever associated with 
enlargement of the lymph nodes and spleen and a leukocytosis 
varying from 11,000 to 19,400 with 52 to 87 per cent of mononuclear 
cells. Recovery occurred in all 3 instances. During the last year, 
Sprunt and Evans" have reported under the term of infectious 
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mononucleosis 6 similar cases, all of which presented much the same 
clinical picture. Within the same year, Blaedorn and Houghton” 
have described 4 cases which they term benign lymphoblastosis. 
Tidy and Morley 3 cases and Morse,'* under the term “glandular 
fever,’ 2 more cases. There are thus on record about 24 cases in 
which blood examinations have been made, though in only a few of 
these has any attempt been made to analyze accurately the blood 
picture or to investigate other important features of the disease. 

It is, therefore, with an intent to add some information on these 
points that the following 10 cases are reported: 


Case I.—J. O. M., white, male, unmarried, aged twenty-two 
vears. Medical student. First seen October 3, 1909. Febrile 
disease accompanied by enlargement of all lymph nodes, enlarge- 
ment of the spleen and moderate mononucleosis. Recovery. 

Complaint. Enlargement of lymph nodes. 

Family History. Unimportant. 

Personal History. Measles, scarlet fever, mumps, chickenpox as 
a child. Lived in North Carolina and had malaria every summer 
from the age of twelve to seventeen, for a period of a week or ten 
days with definite chills. Five years ago had pain in head with 
pus draining from nose and fever for one month. Last winter had 
“grippe” accompanied by headache and fever for four or five days. 
At this time Jeukocytes 16,000. Tonsillitis once or twice several 
years ago. Except for these illnesses physically strong athlete. 
Average weight 175 to 180 pounds. 

Present Illness. About the middle of August, 1909, after getting 
water in ear from diving, noticed frontal headache, which later 
extended to top of head. He was slightly underweight. At this 
time fever every afternoon of 101° to 102°, at 3 or 4. 0’clock. Three 
weeks after onset of fever, about September 4, all lymph nodes in 
body were enlarged to size of thumb nail. There was no sore throat, 
no digestive disturbances, diarrhea or cough. The fever persisted 
until September 16 and temperature has been normal since. After 
the middle of September, glands receded; he lost about 15 pounds 
in weight. 

Physical Examination. Tall, well-built, muscular man. Throat 
was normal. No tenderness over frontal sinuses. All superficial 
lvmph nodes were enlarged. Posterior cervical nodes visible and 
the size of beans; supraclavicular, the size of beans; axillary, the size 
of hazelnuts, firm, movable; epitrochlears were just palpable; the 
inguinal were the size of large beans. The lungs were clear. The 
heart was normal. The abdomen was flat; the spleen was readily 
palpable; the liver was not felt. 

Course of Disease. By October 27 the patient had improve |. 
The lymph nodes were smaller; the spleen could not be felt. On 
January 25, 1910, no abnormalities appeared in the physical exami- 
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nation. Seen again October, 1918, and found perfectly well; nev« 
had any further enlargement of lymph nodes, but two or three veai 
ago had suffered with tuberculous pleurisy, from which he had com- 
pletely recovered. 

BLOOD COUNTS. 


' Poly. Poly. Sm Lg My 
No. Name Date R.b.« Hb W.b.« n eos mono * mono. Bas 


I J.O.M. Oct. 3,09) 5,800,000 


85 7500 
Oct. 3, '°09 | 4,846,000 75 6900 46.6 6.4 36.8 10 0 ).4 
Oct. 27, '09 7200 52.4 1.2 35.2 100 0.4 


* Owing to the difficulty of distinguishing many of the abnormal mononuclea 
cells from the small lymphocytes all of the cells have been classed together as sma 
mononuclear cells, 

Laboratory Examinations. During febrile period blood culture 
negative. Three injections of tuberculin negative. Wassermann 
reaction was negative. 


Case II.—P. F., male, white, unmarried, aged seventeen years. 
Student. Seen February 16, 1915. Subacute febrile disease with 
enlargement of lymph nodes and spleen, accompanied by nausea 
and giddiness, moderate mononucleosis. Recovery. 

Complaint. Enlargement of lymph nodes. 

Family History. Unimportant. 

Personal History. Chickenpox, measles, mumps, whooping cough 
as a child. Jaundice at ten years of age. Mild scarlet fever at 
fourteen years. 

Present Illness. On November 23, 1914, was feeling slight) 
under par, easily tired, had had occasional headaches with some 
giddiness. About December 9 he was occasionally nauseated. 
The temperature was 99.6°, the blood-pressure was 110/65. On 
December 10 he awoke with headache and chilly sensation and with 
a temperature of 101°. That afternoon the temperature rose to 102 
and an irregular fever continued for three days, reaching norma! 
on December 13. On December 16 the skin was clear, the lungs 
and heart were normal, the abdomen was soft, the spleen was felt 
just at the costal margin, the liver was not palpable. The cervical, 
axillary and inguinal lymph nodes were all palpable, the largest 
being the posterior auricular on the right side, which was about 
1 cm. in length. These were quite soft and freely movable. The 
giddiness and enlargement of the lymph nodes continued. 

Physical Examination. February 16, 1915 (summary): The 
patient was a nervous, overgrown, thin boy. The throat was nor- 
mal. The lungs and heart were normal. The abdomen was soft 
The spleen could be felt at the costal margin. The superficial! 
lymph nodes were in the same condition as noted above. One 
lvmph node in the left axilla was removed for microscopic exami- 
nation. 4 
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Course of the Disease. The patient was placed on roentgen-ray 
treatment. From February 16 to 24 there was slight fever reaching 
100° to 101° in the evening and 99° in the morning. After Febru- 
iry 24 it became normal. The lymph nodes diminished in size. 
The eye-grounds were normal. On April 23, 1915, the patient was 
greatly improved, the lymph nodes having all disappeared. The 
spleen could not be felt. The patient gradually progressed to 
complete recovery. 

BLOOD COUNTS. 


Date W.b.c, | Poly. | Poly Le 
n eos 10no. | Mono 


15 
4,900,000 5 51.0 
53.0 
65.0 


Laboratory Examinations. On December 15 urine examination 
showed nothing abnormal. Sputum was negative for tubercle 
bacilli. No malarial parasites were found in the blood. Diazo 
reaction was negative. Later repeated examinations of the urine 
and sputum showed nothing abnormal. Roentgen ray on Decem- 
her 10 showed lungs clear, some increase in oval root shadow 
suggesting lymph node. The Widal reaction was negative. Micro- 
scopic examination of the lymph node excised was as follows: 
“This on section shows almost complete loss of the normal struct- 
ure. There is marked lymphoid hyperplasia, while the germinal 
centers show karyorrhexic and karyokinetic nuclei. In the lymph 
spaces between the cords there is active proliferation of the epi- 
thelioid cells of the reticulum with formation occasionally of large 
uninuclear cells almost of giant size. A few of these large epi- 
thelioid cells are also mixed in with the cells in the lymph cords. 
Occasionally an eosinophilic leukocyte is seen. Picture suggests 
very strongly Hodgkin’s disease, though one would scarcely dare 
to make a definite positive diagnosis. It seems advisable, however, 
to treat the case as such.” 


Case III. G. E. (No. 15721), white woman, widow, aged thirty 
vears, housewife. Admitted to the Presbyterian Hospital, July 
29, 1915; discharged November 1, 1915. Acute febrile disease of 
forty-four days’ duration, chills, sore throat, enlarged lymph 
nodes and spleen, moderate mononucleosis. Recovery. 

Complaint. Headaches and fever of five days’ duration. 

Family History. Unimportant. 

Personal History. Works as typist. Husband died two years 
ago. She was married at nineteen and had one child living and 


16,’ 
17, 37.0 9.0 
0 90 
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well; there were no miscarriages. She had had measles and pe: 
tussis in early childhood; scarlet fever at twelve years. Two year 
ago she had had an operation on the nose for deafness in the right 
var. There was no history of rheumatic fever, pneumonia 01 
typhoid fever. 

Present Illness. Five days ago she developed sore throat wit): 
cough and pain on swallowing. That evening she had a sudde: 
chill followed by high fever. The fever continued. Headach« 
and stiffness in the back developed; she had eructations and vomited 
on the morning of admission. She had continued at work until th: 
day of admission. 

Physical Examination. Well-nourished, acutely ill young woman 
There was no dyspnea. Over the chest and abdomen were scattered 
pink papules and a few macules resembling rose spots. The patient 
was very deaf. The tongue was dry. There were several decayed 
teeth and moderate pyorrhea. The pharynx was very red; the 
thyroid gland was palpable. The lungs were clear. The heart 
was normal except for an occasional premature contraction. The 
pulse was 100. The blood-pressure was 126/72. The abdomen 
was full; the liver was not palpable. The spleen was just palpable. 
The extremities were normal. The temperature was 105.3°. 
Typhoid fever was suspected as a provisional diagnosis. 

Course of the Disease. For two weeks after admission the tem- 
perature remained constantly between 101° and 103°. The lungs 
remained clear. The spleen increased slightly in size. No further 
eruption suggestive of rose spots appeared. There was onl) 
moderate prostration. On August 14, 1915, a small lymph node 
was noticed behind and anteriorly to each ear and a swollen tender 
node was found on the right side of the neck. On August 15 ther: 
was general enlargement of the lymph nodes of both posterior and 
anterior triangles, the largest being the size of a hickory nut beneath 
the angle of the right jaw. They were all discrete, firm, movable, 
somewhat tender. The epitrochlears were not felt. On August 18 
the fundi were normal. The left ear drum was normal. The 
right ear drum was sclerosed and retracted. On August 23 a lymph 
node was removed for microscopic examination. By August 27 
the nodes had somewhat diminished in size. The temperature wa 
lower and did not rise above 100°. By September 4 the splee: 
was slightly enlarged and hard. The lymph nodes had practicall) 
disappeared except one in the right cervical region, which remained 
enlarged and firm. The patient rapidly improved and went on to 
complete recovery. The pulse varied during the course of the 
disease between 70 and 100. 

An examination of the mononuclear cells in the blood on Septem- 
ber 10 showed that they did not give an oxidase reaction. No 
malaria organisms were found (Fig. 1). 
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BLOOD COUNTS. 


5,616,000 


Laboratory Examinations. On July 31 blood culture gave no 
growth. The Wassermann reaction was negative and the Widal 
reaction was negative. On August 7 the Widal reaction was again 
negative. The blood culture showed contaminating growth of 
bacteria. On August 8 bacterial examination of stool showed no 


July Aug. 


DISEASE] 15/16/17 /18/1y)2u/ 21/222 


Fie. 1.—Case III. Chart showing changes in total number of white blood cells 
upper line). Absolute number of mononuclear cells (°————-—°) and absolute 


number of granular cells (*——"*). 


typhoid bacilli. On August 9 cultures of urine were sterile. On 
August 20 blood culture was sterile, Widal reaction negative. 
On August 27 cultures from urine showed no typhoid bacilli. On 
August 29 cultures from stool showed no typhoid bacilli. On 
September 10 von Pirquet reaction was negative. The urine was 
usually acid, varied from 1014 to 1024, contained constantly a faint 
trace of albumin; the sediment showed epithelial cells and leukocytes. 


Case 1V.—E.5S., white, male, unmarried, aged twenty-one years, 
medical student. Admitted to the Presbyterian Hospital, April 
14, 1916; discharged April 24, 1916. Acute febrile disease, ushered 
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in by acute tonsillitis, followed by chilly sensations, fever, profus« 
perspiration, marked enlargement of lymph nodes and spleen and 
marked mononucleosis. Recovery. 

Complaint. Sore throat, one week’s duration. 

Family History. Unimportant. 

Personal History. Measles as child; no scarlet fever nor diph- 
theria. Had been subject to sore throat (once a year) and had had 
one bad attack of tonsillitis. Stated that tonsils had been removed 
at age of nine or ten. Denied venereal infection. Had had anti- 
typhoid inoculations two years previously. Had usually had 
excellent health. Best weight, 150 pounds. 

Present Illness. Two weeks before admission he had a cold in 
his head but was not ill; he suffered no constitutional disturbances. 
Seven days before admission had had severe headache and sore 
throat with chilly sensations next day and fever varying from 
normal to 102°. Had been at work; felt very badly; had had 
profuse perspiration. Appetite was poor. There was no nausea, 
vomiting, diarrhea nor cough. 

Physwal Examination. Well-developed young man, acutely ill. 
Right tonsil was largely absent; left tonsil was regular, swollen, 
very large, red and showed exudates in the crypts. The entire 
pharynx was red and the lymphoid tissue was swollen. The lungs 
and heart were normal. The pulse was 100; the blood-pressure was 
124/60. The abdomen was full, the spleen was readily palpable 
2 cm. below the costal margin, and the liver edge was palpable at 
the costal margin. The lymph nodes were all much enlarged and 
tender. The submental and cervical lymph nodes were the largest 
and were firm and movable. The posterior cervical, axillary, supra- 
clavicular and inguinal nodes were all moderately enlarged and 
firm. 

Course of the Disease. On April 17 the spleen reached 4.5 cm. 
below the costal margin. The lymph nodes were somewhat smaller. 
The throat was still much swollen and red. The disk of the right 
fundus was normal. The disk in the left fundus showed a hazy 
margin. On April 20 the lymph nodes remained about the same; 
the spleen was somewhat smaller but it was palpable below the 
costal margin. On April 24 the throat was still swollen and the 
cervical lymph nodes were large. The spleen was still palpable. 
The temperature varied between 100° and 102.5°, falling to normal 
on April 21. The pulse ranged between 80 and 100. The patient 
rapidly improved and went on to complete recovery. On November 
23, 1916, he was in splendid condition; the tonsils had been com- 
pletely removed. The cervical lymph nodes were just palpable. 
The axillary, inguinal and femoral nodes were the size of dried beans. 
The epitrochlears were just palpable. Both the liver and the 
spleen could just be felt. On October 28, 1919, the patient had 
remained in perfect health and for months neither the spleen nor 
lymph nodes had been palpable. 
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A large proportion of the mononuclear cells were somewhat larger 
than the small lymphocytes; they possessed round, oval or lobulated 
nuclei, surrounded by a varying rim of basophilic protoplasm which 
did not contain granules. There were also cells typical of the 
normal small lymphocyte and a few cells could not be differentiated 
from large mononuclear cells. Stains for oxidase granules on 
\pril 20 showed only 1 to 2 per cent of the cells which possessed 
these granules (Fig. 2). 
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Fic. 2.—Case IV. Chart showing changes in total number of white blood cells 
upper line) and in absolute number of mononuclear cells (° °) and of 


granular cells (lower line *----————-*). 

Laboratory Examinations. On April 15 blood culture showed no 
growth; throat culture showed no diphtheria bacilli; staphylococci 
predominated in culture. On April 16 the Widal reaction was 
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negative. April 17 the blood culture showed again no growth. On 
April 18 smears from the tonsils showed the predominating organisms 
to be lanceolate diplococci. There were also fusiform bacilli, spiral 
organisms and a few large Gram-positive diplococci. April 21, blood 
culture showed no growth. Throat culture showed Staphylococcus 
aureus and nonhemolytic streptococci. 


CasE V.—T. P., white, male, unmarried, aged twenty-one years, 
student. Admitted to the Presbyterian Hospital, January 22, 
1917; discharged, February 7, 1917. Acute febrile disease with 
enlargement of the lymph nodes and spleen; moderate mononu- 
cleosis. Recovery. 

Complaint. Fever and malaise. 

Family History. Unimportant. 

Personal History. Measles, croup and scarlet fever as a child. 
Tonsillitis in summer and fall of 1910; tonsillectomy September, 
1910. Occasional attacks of appendicitis with appendectomy in 
March, 1914. Colds in head during November, 1916. Denies 
venereal infection. Best weight, 145 pounds. 

Present Illness. Gradual onset over a period of a week with 
continuous headaches, evening temperature reaching 101.8° at 
times; there was pain in the eyes, occasional slight cough without 
expectoration and general malaise, anorexia, and constipation. 
With the onset of fever the patient noticed enlargement of lymph 
nodes in the cervical and inguinal regions which had never occurred 
before. 

Physical Examination. Well-built young man not very ill. The 
tonsils were absent. ‘There was enlargement of the lymphoid tissue 
on the posterior pharyngeal wall. The lungs and heart were normal. 
The abdomen was soft, not tender; the edge of the spleen was easil) 
felt; the liver was not palpable. The superficial lymph nodes were 
practically all enlarged. The posterior cervical nodes on both 
sides were quite large; the anterior cervical nodes were not so large 
except for one solitary submental node on the right side about the 
size of alima bean. The supraclavicular nodes on the right side were 
slightly enlarged. The axillary and inguinal nodes were enlarged. 
The epitrochlears were not felt. All the nodes varied from the size 
of a pea to that of a lima bean, were discrete, firm, movable and not 
tender. 

Course of the Disease. From January 22 to the 31st there was 
slight fever varying from 99.2° to 100.3° with one rise to 102.3°. 
On January 26 the fundi were normal, the posterior cervical lymph 
nodes were somewhat larger and tender on pressure, firm, isolated, 
freely movable; the submental and axillary nodes were unchanged ; 
the inguinal and femora] nodes had increased slightly in size; the 
tip of the spleen was just palpable. By February 7 all the lymph 
nodes had diminished in size and the spleen was no longer palpable. 


A 


LONGCOPE: INFECTIOUS MONONUCLEOSIS 791 


There was uncomplicated convalescence and recovery. On October 
26, 1919, the patient was well. He had been in France on active 
service, had been gassed and had had influenza. At this time there 
was no enlargement of the lymph nodes; the spleen was not palpable. 
The heart and lungs were normal. 


BLOOD COUNTS. 


Date 


10,700 


9,700 


1 

l 
1 


4,530,000 90 


‘ 


8,250 
8,750 


A large proportion of the mononuclear cells were abnormal in 
appearance, being larger than the small mononuclear lymphocytes, 
showing a round, oval or lobulated nucleus; a few cells contained 
nucleoli. The protoplasm varied in width; usually took a basophilic 
stain and showed no granules. There were also cells indistinguish- 
able from the normal small lymphocyte and from the large mono- 
nuclear cells. On January 24, 56 per cent of these mononuclars did 
not contain oxidase granules; 36 per cent of the polymorphonuclear 
cells did contain oxidase granules. 

Laboratory Examinations. January 23, blood culture gave no 
growth of bacteria. The Wassermann reaction was negative in 
both antigens. The Widal reaction was negative. The urine 
culture showed no growth. Complement-fixation test for tubercle 
bacilli was negative. January 24, roentgen-rays of the lungs 
showed nothing abnormal. January 26 and 27, sputum showed no 
tubercle bacilli. January 30, von Pirquet eaction was questionably 
positive in seventy-two hours. Urine showed specific gravity 1020, 
acid, amber, no albumin nor glucose, no casts. 


Case VI.—A. B., colored boy. Admitted to the Presbyterian 
Hospital, February 6, 1917; discharged, February 23, 1917. Acute 
febrile disease with enlargement of lymph nodes, spleen and liver, 
and marked mononucleosis. Recovery. 

Complaint. Cough, enlarged glands and night sweats of one 
month’s duration. 

Family History. Mother is said to have tumor of abdomen; 
otherwise unimportant. 

Personal History. At the age of three years measles complicated 
with pneumonia. Had had attacks of tonsillitis and frequent colds. 
Tonsils and adenoids removed three months ago. 
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Present Illness. Cough for one month with enlargement of 
lymph nodes, night sweats and loss of weight amounting to 11 
pounds in the last month. 

Physical Examination. Well-developed colored boy. The tonsils 
were absent. The mucous membrane of the mouth and throat 
was very red. There were several decayed teeth. The lungs were 
normal. The heart was normal in size and position. There was 
systolic murmur at the apex not transmitted. The abdomen was 
soft, not tender. Both the liver and spleen were palpable. 

Courses of the Disease. Until February 16 the pulse, respiration 
and temperature were normal. On February 16 the temperature 
rose to 101° and the lymph nodes increased in size and became 
tender. The pharynx was red and swollen. The patient progressed 
to convalescence. On February 23 he developed chickenpox and 
was removed to another hospital. Later the carious teeth were 
removed and the remaining lymphoid tissue resected from the 
pharynx. On October 18, 1919, he was again admitted to the 
hospital, where he suffered an attack of typhoid fever, at which 
time typhoid bacilli were grown from blood culture. There was no 
pathologic enlargement of the lymph nodes at this time. 


BLOOD COUNTS. 
Date R.b.c Hb W.b.c Poly Poly om Le Bas Myelo. Un 
n eos mono mono. 
Feb. 7, °17 20,600 
Feb. 8, 26,200 | 60.0 30.0 10.0 
Feb. 12, °17 14,100 41.0 4.0 50.0 4.0 1.0 


October 21, 1919, the coagulation time of the blood was twelve 
and a half minutes; the control was three minutes. The bleeding 
time was two minutes ten seconds; the control was one minute and 
five seconds. 

Laboratory Examinations. On February 7, 1917, von Pirquet 
was negative. Roentgenogram of the lungs showed nothing 
abnormal. Cultures from the throat showed no diphtheria bacilli. 
On February 15 the Wassermann reaction was negative in both 
antigens. The urine showed a specific gravity of 1020, acid, no 
albumin nor glucose, no casts. 


Case VII.—S. M., white youth, aged thirteen years, choir boy. 
Admitted to the Presbyterian Hospital, June 13, 1917; discharged, 
June 18, 1917. Acute febrile disease, enlargement of lymph nodes 
and spleen, well-marked lymphocytosis. Recovery. 

Complaint. Enlarged glands in neck of two weeks’ duration. 

Family History. Unimportant, except that his mother three 
years ago had had angioneurotic edema lasting one year. 
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Previous History. Measles and mumps on the right side, per- 
tussis, chickenpox. He had been subject to colds and described 
two abscesses in the ears. A few years ago adenoids and tonsils 
were removed on account of occasional sore throat. No scarlet 
fever nor diphtheria. Best weight, 105 pounds. No previous 
glandular enlargement noted. On November 14, 1913, he had been 
examined at school and found normal. 

Present Illness. ‘Two weeks before admission he had accidentally 
noticed some glands in the neck. At the same time he had a slight 
fever reaching 101° at night and 99° in the morning, lasting from 
June 1 to June 11. On June 7 the temperature was 101.8°. On 
June 10 and 11 his physician had made leukocyte counts which are 
recorded below. 

Physical Examination. On admission (summary): Temperature 
normal; pulse 60. The patient was a well-developed boy. The 
color was good. ‘There were no eruptions. The throat showed 
nothing except some lymphoid tissue which remained in the right 
tonsillar fossa. The lymph nodes beneath the upper part of the 
sternomastoid on both sides of the neck were enlarged and readily 
palpable. There were also many shotty lymph nodes in the 
anterior and posterior triangles of the neck on both sides, The 
axillary, epitrochlear and inguinal lymph nodes were palpable but 
not definitely enlarged. ‘The lungs were normal. The heart was 
of normal size; there was a loud systolic murmur at the apex with a 
marked sinus arrhythmia. The abdomen was soft; the spleen was 
easily felt 2 em. below the costal margin. The reflexes were normal. 

Course of the Disease. The temperature remained normal. By 
June 16 the patient was up and about the ward. The lymph nodes 
were definitely diminished in size but were still large, though not 
tender. By June 18 the spleen was smaller and the patient felt 
perfectly well. The enlargement of the cervical lymph nodes had 
decreased somewhat. ‘Two oblong glands at the angle of the jaw 
were the largest. They were about 2 cm. long and 1 cm. wide, 
firm, movable but not tender. He left the hospital on June 18. 
On July 20 he was seen by Dr. Neergaard, who noted that all the 
lymph nodes in the neck were still palpable. On October 3, 1919, 
the patient had grown considerably and looked and seemed very 
well. All the superficial lymph nodes were still palpable. The 
spleen could not be felt. 


BLOOD COUNTS. 
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June 14, 1917, blood group I, mononuclear cells (Hastings’s 
stain) appeared from one-fourth to one-half as large again as the 
red blood cells, with large deeply staining nuclei; most of the cells 
have a narrow rim of basophilic cytoplasm without granules. 
Examination of the smear made on June 15 showed the following 
appearance: Mononuclear cells were of two or possibly three 
varieties : 

I. Cells which could not be differentiated from the normal smal! 
lymphocytes of the blood. 

II. Cells larger in size than the small lymphocyte with oval, 
kidney-shaped or slightly lobulated nucleus staining fairly deeply 
in Wright’s stain, without definite nucleoli, usually eccentrically 
placed and surrounded by a fair amount of basophilic protoplasm 
of a general ground-glass appearance. The protoplasm of these 
cells did not contain definite granules. 

III. Cells larger than type II and indistinguishable from the 
normal large mononuclear cells. Cells of type II predominated. 

June 14, cells of type II were still predominating. 

June 16, cells of type II were much less numerous, cells of type | 
predominating. None of the mononuclear cells contained oxidase 
granules. 

Roentgen-ray of the lungs showed nothing abnormal. Urine 
varied in specific gravity from 1025 to 1030, acid, amber, and on 
one occasion showed a faint trace of albumin; no glucose; occasional! 
leukocytes were found. The tuberculin reaction was negative. 


Case VIII.—F. de A. (No. 34874), Italian girl, unmarried, aged 
twelve years, school. Admitted to the Presbyterian Hospital, 
December 13, 1920; discharged, January 6, 1921. Febrile disease 
with moderate fever, accompanied by slight enlargement of the 
lymph nodes, moderate lymphocytosis, cardiac arrhythmia with 
premature contractions, abdominal pain, vomiting and constipa- 
tion. Recovery. 

Complaint. Pain in right side of abdomen of five days’ duration. 

Family History. Unimportant. 

Previous History. She had had pneumonia, measles and an 
attack of diarrhea in infancy and had had frequent attacks o! 
tonsillitis accompanied by fever and often by nausea, vomiting 
and constipation. During the summer of 1920 she had pain in the 
right shoulder for about one month without fever. No other 
evidence of rheumatic fever. No scarlet fever or diphtheria. Menses 
began at eleven years and six months, regular and profuse. 

Present Illness. November 24, 1920; tonsillectomy was_per- 
formed. Since then she had had intermittent fever with consider- 
able malaise, constipation and vomiting at times. Five days ago sh 
began to have abdominal pains, at times confined to the right 
side. Usually the pain was dull but during the last few days it had 
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been cramplike, coming on about every three hours accompanied 
by vomiting. Five days ago small pink spots appeared over entire 
body and extremities gradually increasing to large swollen areas, 
which disappeared. 

Physical Examination. (Summary.) The patient was a well- 
nourished white girl, rather overdeveloped for her age. There was 
considerable pigmentation about the eyes. The lips and mucous 
membranes were slightly pale; there was no icterus. Over the 
abdomen there was a macular eruption of irregular, small, dull red 
spots. This did not itch. The tonsillar pillars and fosse were 
slightly hyperemic. The submaxillary lymph nodes were definitely 
enlarged, firm but not tender. The posterior cervical lymph nodes 
were small but tender. The axillary and inguinal lymph nodes 
were moderately enlarged but not tender. The lungs were clear. 
The heart was not enlarged. The pulse was 78. There was a soft 
blowing systolic murmur heard best at the apex; some accentuation 
of the second pulmonic sound; occasional premature contractions. 
The abdomen was soft. There was tenderness in the right lower 
quadrant. There was some voluntary spasm of the muscles. The 
liver and spleen were not palpable. 

Course of the Disease. From the day of admission to December 31 
the patient had an irregular fever varying from 97.8° to 101° and 
102°. The pulse varied from 78 to 110. On December 17 the 
premature contractions persisted. On December 21, though she 
had been running a constant low fever, she felt perfectly well. 
There was no cough. The abdominal pain had disappeared and 
there were no night sweats. ‘The lymph nodes remained persistently 
large and tender. By January 13 she had been well enough to go 
to school for several days. The posterior cervical lymph nodes 
were the size of beans, the submaxillary, anterior cervical and 
supraclavicular were the size of peas to beans; the axillary and 
epitrochlears were not definitely palpable. The inguinal and 
femoral nodes were just palpable. There was a loud systolic 
murmur at the pulmonic area. The spleen and liver were not 
palpable. On February 3 the lymph nodes were smaller but all 
were still palpable. By April 17 all the superficial lymph nodes 
could be felt but with difficulty. 


BLOOD EXAMINATIONS. 
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The mononuclear cells were somewhat larger than the smal! 
lymphocytes and contained a round, oval or lobulated nucleus 
surrounded by a rather narrow zone of protoplasm which was 
basophilic. This type of cell predominated among the mononu- 
clears. 

Laboratory Examinations. December 13, 1920: An_ electro- 
cardiogram showed rate of 125. A-V interval, 0.14 to 0.16. Ven- 
tricular premature contractions. T inverted. Blood culture gave 
no growth. Wassermann reaction was negative with both alcoholic 
and cholesterin antigens. The Widal reaction was negative. 
December 16, stool was soft, brown, guaiac reaction was negative 
for occult blood. December 22, blood culture again showed no 
growth of bacteria. December 31, roentgen-ray of the lungs showed 
slight accentuation of the linear markings of the right lung. 


Case IX.—E. C. (No. 50373), white, male, unmarried, aged 
twenty-eight years, physician. Admitted to the Presbyterian 
Hospital, May 27, 1919; discharged June 17, 1919. Acute febrile 
disease associated with chills, sweating, severe pharyngitis, enlarge- 
ment of lymph nodes and spleen, marked lymphocytosis. 

Complaint. General malaise for seven days, intermittent chills 
and fever. 

Family History. Unimportant. 

Previous History. The patient had always been healthy. He had 
had an appendectomy and two years ago tonsillectomy performed. 
In January, 1920, he had a suppurating abscess of the left tonsillar 
fossa from which creamy pus was evacuated. 

Present Illness. The patient was perfectly well until a week ago, 
when he felt so chilly that he wore his overcoat. His temperature 
ranged between 99° and 100°. The next day there were vague 
aching sensations; the throat was red and sore. That evening the 
temperature was 101°. During the night he had a drenching 
sweat. He continued to feel badly. He had frequent chills lasting 
about one and a half minutes followed by fever of 102°, severe 
headache and drenching night sweats. He had had anorexia and 
irregular severe frontal and occipital headache. Since May 27 
there had been no further chills. The eyeballs had been tender. 
The throat had been increasingly sore and he had had a little cough, 
with no sputum, epistaxis, no hemoptysis, no pain in the chest. 

Physical Examination. The patient was a well-nourished well- 
developed man, with a flushed and feverish appearance, looking 
acutely ill, sweating slightly. The temperature was 100.4°; the 
pulse was 100. The conjunctive were deeply injected. Ear drums 
showed some redness. Buccal mucous membrane showed fine 
petechize along the line of closure of the teeth. The tonsils were not 
seen. The pharynx and soft palate were bright red and showed 
patches of dirty yellow exudate scattered over them. There was a 
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sharply raised red edge on the soft palate. A surgical sear on the 
left side of the neck was visible. The lungs were normal. The 
heart was normal in size and there were no murmurs. The pulse 
was regular, the rate was 96. The blood-pressure was 115/74. 
The abdomen was not tender. ‘The liver dulness came to the costal 
margin. The liver was not palpable. The spleen was easily 
palpable, soft, slightly tender, descending 6 cm. below the costal 
margin. The reflexes were normal. The lymph nodes were defi- 
nitely and generally enlarged. The’ left submaxillary nodes were 
large and tender. The posterior and anterior cervical group, partic- 
ularly on the left, were definitely enlarged and tender. There was 
less enlargement on the right. The epitrochlears were enlarged 
and the left was 3 cm. in diameter. One left axillary lymph node 
was 1 em. in diameter. The inguinal nodes were not enlarged. 

Course of the Disease. The condition remained about the same 
until June 2, with persistence of marked swelling, reddening and 
enlargement of the lymphoid tissue of the pharynx over which the 
exudate remained, and of the enlargement of the lymph nodes, 
irregular fever and drenching sweats. The voice became quite 
nasal. On June 2 he was better, fauces were less swollen, red- 
ness was disappearing, the lymph nodes showed decrease in size, 
tenderness of the spleen disappeared with diminution of size 
so that it was just palpable at the costal margin. By June 5 
the temperature was normal. The throat had improved greatly. 
The lymph nodes were still palpable. The spleen could be felt 
tcm. below the costal margin. On discharge he looked and seemed 
well except for slight redness of the throat. The lymph nodes had 
diminished greatly in size, a few the size of peas were felt in the 
posterior cervical region. The left axillary and epitrochlears were 
just palpable. None were tender. The spleen could be felt only 
with difficulty. By July 26, 1921, the lymph nodes were no longer 
palpable except for a few in the axilla. The spleen could not be 
felt. Recovery was complete. 


BLOOD COUNTS. 
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On May 27 the leukocytes were moderately increased. Tx 
predominating cell was a moderate size mononuclear cell with 
clear robin blue cytoplasm containing in many cases a few azura 
phil granules. The nuclei were round or oval. In addition ther 
were considerable numbers of abnormal mononuclear cells somewhat 
larger than the normal lymphocyte and showing a more deepl) 
staining basophilic cytoplasm, occasionally containing vacuoles. 
The nuclei of these cells were of the Rieder type. On May 28 there 
were considerable numbers of broken cells and “basket cells”’ in 
the smears. On May 29 an oxidase stain showed that the mono- 
nuclear elements of the blood did not contain oxidase granules 
The abnormal mononuclears, which varied considerably in size, 
were more numerous than on the previous examinations. 


May 1921 June duly 


DATE 


DAY 
DISEASE] 


MONONUCLEAR 


7.500 


POLY.NUCLEARS 
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Fia. 3.—Case IX. Chart showing changes in total number of white blood cells 
(upper line). Absolute number of mononuclear cells (°————®) and of granu- 
lar cells (lower line °--————"). 


Laboratory Examinations. On May 27 the blood culture gave no 
growth of bacteria. The Wassermann reaction was negative to 
both antigens. The Widal reaction was positive up to 1 to 40 and 
1 to 80. On May 28, roentgen-rays of the lungs showed nothing 
abnormal. On May 30 smears from exudate and throat showed a 
few Gram-negative spirilla and many varieties of cocci and bacilli, 
none of which seemed to predominate. Blood agar plates were 
streaked and culture gave Streptococcus viridans and Micrococcus 
catarrhalis. On June 3 smears from the throat showed numerous 
cocci and bacilli, fusiform bacilli and spirilla of Vincent. Aérobi: 
cultures showed no growth for pathogenic organisms. The urine 
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examinations showed specific gravity varying from 1018 to 1030, 
acid in reaction, amber. On May 24 a very faint trace of albumin, 
none afterward, no glucose. Microscopically there were no casts. 


CasE X.—P. A., white youth, aged fifteen years, school-boy. 
Admitted to the Bellevue Hospital, March 6, 1922; discharged, 
March 23, 1922. Acute febrile disease, associated with tonsillitis, 
general enlargement of lymph nodes, marked mononucleosis. 
Recovery. 

Complaint. Sore throat and swelling of right side of neck. 

Family History. One sister has rheumatism and heart trouble, 
otherwise unimportant. 

Personal History. Measles and whooping cough at two years, 
chickenpox at five years. Five or six years ago noticed swelling of 
glands in the neck and beneath the jaw during colds. Had had 
occasional sore throats which were not severe. Last year he had 
trouble with his ears and the right drum was incised. 

Present Illness. Ten days to two weeks ago he had a cold in his 
head, earache on the right side and a spontaneous discharge from 
the right ear which he thought had been present for a week before 
admission. Four days before admission the right side of the neck 
began to swell, fever increased. There was no pain except when he 
touched the swellings. The left side of neck also became slightly 
swollen, but he paid no attention to it because this occurred every 
winter when he had colds. 

Physical Examination. Adolescent boy, did not appear very ill, 
rather thin, somewhat pale, temperature on admission, 102.8 
There was no discharge from the right ear. The pharynx was deep] 
congested, the tonsils enlarged and red; there was no exudate. 
The lungs and heart were normal. The pulse was 110. The abdo- 
men was soft; the liver and spleen were not palpable. Practically 
all the superficial lymph nodes were enlarged. Those in the poste- 
rior cervical triangle were largest, the one on the right side being 
visible, the size of an egg; the posterior cervical nodes and those 
in the anterior triangle were smaller. The right axillary nodes 
were much enlarged; the inguinal and femoral were the size of 
almonds. The right epitrochlear was the size of a bean. 

Course of the Disease. On March 7 the tonsils increased in size 
and pus could be expressed from them. The temperature varied 
between 101° and 104° until March 17; the pulse between 120 and 
128; the respirations between 24 and 26. The boy seemed acutely 
ill and rather severely prostrated. On March 16 the tonsils were 
still much enlarged, red and edematous. ‘The lymph nodes, many of 
which were visible in the neck, averaged from 2 to 3 em. in length 
to the size of a pea. The spleen and liver could not be felt. On 
March 17 the temperature ranged between 99.6° and 101°, and on 
March 18 the temperature was normal and from that time there 
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was uncomplicated convalescence. On March 22 the tonsils had 
diminished in size, they were still large and irregular, were onl) 
slightly red and the edema had disappeared. The lymph nodes in 
the posterior triangle of the neck were still visible, 1 to 2 em. i: 
length; the inguinal and femorals were 1 to 2 cm. The spleen and 
liver were not palpable. 


BLOOD COUNTS. 
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Smears stained with Hastings’s stain showed predominating 
mononuclear cells, which were somewhat larger than the normal 
lymphocyte, round or oval, had a rather deeply staining round, 
oval or lobulated nucleus without nuclei. Protoplasm varied 
slightly in amount, took a moderately deep basophilic stain and 
had a ground-glass appearance, but showed no granules. There 
were moderate numbers of cells which were indistinguishable from 
the small lymphocyte and a very few mononuclear cells that were 
identical with the large mononuclear cells in normal blood. 

Laboratory Examinations. Blood culture showed no growth. 
March 10 and 22 throat culture showed no diphtheria bacilli, but 
Staphylococcus albus, and in the smears Vincent’s spirille were 
observed. On March 15 smears from the throat showed spirille 
and fusiform bacilli. Cultures gave streptococcus in long chains. 


An analysis of these 10 cases shows that the disease occurred twice 
in females and eight times in males. All of the patients were under 
thirty years of age. Two of them were medical students and one 
was a doctor. The onset was, as a rule, somewhat gradual. Head- 
ache occurred in 3 cases, fever in 9, sore throat and chills in 5, 
cough in 3, malaise in 3, sweating in 3 and abdominal pain and vomit- 
ing in 2. During the onset enlarged nodes were observed onl) 
four times by the patients; in 1 case enlargement of the cervical 
lymph nodes was the first symptom noted. The disease had usuall) 
existed for at least a week before the patient was first examined. 
Most of the patients appeared to be very uncomfortable when 
they were first seen and complained particularly of the moderate 
fever and sweats and soreness of the pharynx or tonsillitis. In 1 
case the onset was preceded by an acute otitis media. In 3 cases the 
tonsils were swollen, red and acutely inflamed. In 2 other cases in 
which the tonsils had been previously removed the lymphoid tissue 
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of the pharynx was swollen and the pharynx was red. In 1 case the 
pharynx alone was red and in one instance the disease came on after 
tonsillectomy. In the 2 women a faint red macular rash was 
observed over the abdomen on the first examination. 

In all but 1 case a striking feature of the first examination was the 
noticeable enlargement of the superficial lymph nodes. In this 
| case the cervical lymph-node enlargement did not appear until the 
second week of fever. In all instances eventually the cervical 
lymph nodes were enlarged, felt rather firm and were tender to touch. 
They varied from the size of beans to a hickory nut and in most 
cases averaged about 1 cm. in diameter. The submental nodes were 
usually the largest, but both anterior and posterior cervical chains 
were involved. In 3 cases the enlargement extended to all the 
superficial nodes except the epitrochlears, and in 5 cases all the nodes, 
including the epitrochlears, were involved. In a few instances the 
enlargement was very marked and in 1 case the epitrochlears 
measured 1.5 cm. in length. 

During the increment of the lymph nodes the fever continued 
and in most cases it reached for a few days 10b° to 103°, being 
irregular and of intermittent type with diurnal rise and fall. The 
fever lasted from three days to about three weeks, but continued 
approximately for from two to three weeks in 7 of the cases. 

During the course of the disease in 8 of the 10 cases the spleen 
became palpable and sometimes tender. The liver was palpable 
in one instance. Sweating was common and was in a few cases a 
disagreeable feature. The pulse varied from 80 to 100. In one 
girl of twelve years frequent premature ventricular contractions 
were observed during the illness. In one instance there were nausea 
and vomiting and in another abdominal pain and vomiting. 

With the subsidence of the fever evidences of acute infection in 
the throat, if they had been previously present, subsided and the 
enlargement of lymph nodes and spleen gradually receded. ‘The 
lvmph nodes remained palpable, however, for a considerable time 
and could be felt in several instances from one to six months after 
recovery. 

Recovery was complete and uneventful in all cases. 


The unusual feature of these cases and the one which places them 
in a unique position among the common infections is the degree and 
type of mononuclear leukocytosis which accompanies the disease. 
During the first week of the disease and at the time, apparently, 
of the enlargement of the lymph nodes there occurs an absolute and 
relative increase in the mononuclear cells of the blood with a slight 
but distinct decrease in the total number of granular cells. In 
Cases I and II, which were not seen until convalescence had been 
established, the total leukocytes were normal in number or even 
somewhat diminished, but in the other patients they were increased 
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and the highest counts recorded ranged from 9800 to 26,200. The 
duration of this high leukocyte count was not great, for it usually) 
lasted but a few days. The course of the mononucleosis is best 
seen in the accompanying histories (Figs. 1, 2, etc.). They present 
the variations in the actual numbers of all forms of leukocytes, ot 
the mononuclear cells and of the granular cells. For the purpose ot 
preparing these graphic charts all forms of mononuclear non-granular 
cells have been estimated in one group and all forms of granular 
cells in another. 

It can readily be seen from these charts that the leukocytosis is 
dependent entirely upon an actual increase in the non-granular 
forms of mononuclear cells. This increase was definite by the 
seventh day of the disease and reached its height usually about the 
tenth to the fourteenth day of the disease. From this period on 
there was a decrease in the total leukocyte count with a corre- 
sponding reduction in the number of mononuclear cells. Finally the 
normal relations between the different types of cells were established, 
but in many instances this required several days or even weeks. 
With the increase in the mononuclear cells there was an absolute 
reduction in the number of granular cells, so that instead of the 
normal number of 4000 to 6000 per cm. there were only 2000 to 4000 
cells. With recovery the granular cells increase and finally reach 
their normal number. These variations in the total number of 
cells are apparently very characteristic and have occurred in the 
reported cases as well as in this series. 

The histologic appearance of the mononuclear cells of the blood 
in this disease has been well described and pictured by both Sprunt 
and Evans and Blaedorn and Houghton. There are three types 
of mononuclear cells which are found in the blood of all these cases: 

1. A small mononuclear leukocyte identical with the small lym- 
phocyte seen in normal blood. 

2. Large mononuclear cells identical in appearance with the 
large mononuclear and transition cells of normal blood. 

3. Mononuclear cells of a type not usually encountered in norma! 
blood. 

It is the third type of cell that predominates and to which particu- 
lar interest is attached. In the present cases these cells were some- 
what larger in size than the small lymphocytes and contained oval, 
kidney-shaped, slightly lobulated or Rieder-typed nuclei, staining 
deeply in Wright’s and Hastings’s stain. They were usually with- 
out definite nucleoli and were often eccentrically placed in the cell. 
Sometimes the nucleus almost filled the cell but at other times it 
was surrounded by a fair amount of basophilic protoplasm of 
ground-glass appearance, which did not contain any definite granules. 
These cells varied somewhat in size and shape and frequently it was 
difficult to differentiate them on the one hand from small lympho- 
cytes and on the other from the large mononuclear cells. Occa- 
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ionally mononuclear cells were observed with eccentrically placed 
iuclei and deeply staining basophilic protoplasm. Such cells 
resembled very closely the so-called stimulation form of Tiirck. 
In 3 cases in which the oxidase reaction was made the protoplasm of 
the abnormal cells was found to be free of granules. Though a few 
of these mononuclear cells presented somewhat the appearance of 
myeloblasts the absence of the oxidase reaction served to differen- 
tiate them from this cell, and it seems highly unlikely that they are 
derived from the myeloid tissue and much more reasonable to sup- 
pose that they arise from true lymphoid tissue. Neither Sprunt 
and Evans nor Blaedorn and Houghton obtained oxidase reactions 
in the cells from their cases, and these authors come to the con- 
clusion also that the abnormal mononuclear cell is a derivative of 
lymphoid tissue. 

With convalescence and a decrease in the leukocytes these abnor- 
mal cells gradually disappear from the blood. 

In no instance was there an anemia associated with the abnormal 
blood picture. 

The clinical course in all the reported cases presents a fairly uni- 
form picture. 

The disease has occurred usually in young adults or in adolescents. 
Curiously enough many of the patients have been medical students 
or young physicians. 

The onset is rather gradual, with malaise, headache and an irregu- 
lar fever occasionally accompanied by chills. In many instances 
at the onset there is a pharyngitis, an actual tonsillitis, a tracheitis 
or a cough. Sometimes the lymphoid tissue of the pharynx becomes 
much swollen. Very frequently the patients complain of sweating. 
In a few instances there has been abdominal pain with nausea and 
vomiting. Rarely the first sign of the disease noticed by the patient 
has been an enlargement of the cervical lymph nodes. More 
frequently the cervical lymph nodes became enlarged and tender 
during the first week of the disease. ‘They may reach 1 or 2 cm. in 
diameter and are quite firm. In some instances the enlargement 
is confined to the cervical nodes but frequently the axillary, inguinal, 
even the epitrochlear and possibly the bronchial, lymph nodes are 
involved and become swollen, firm and tender. In some cases dur- 
ing the first or second weeks the spleen is enlarged, becomes readily 
palpable and is tender. By the seventh day the mononucleosis 
is well marked and from this time until the tenth to the eighteenth 
day the leukocytes increase in numbers and the mononucleosis 
advances. The fever, which is often mild and rarely goes above 
102° or 103°, continues irregularly until the tenth to the twentieth 
day and then gradually subsides. With the fall in temperature the 
symptoms subside, the lymph nodes recede, the spleen diminishes 
in size, the leukocytes fall and the mononucleosis gradually dis- 
appears (Figs. 4 and 5). Convalescence is rapid and uneventful, 
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though the lymph nodes may remain palpable for weeks and a 
slight increase in the mononuclear cells of the blood may persist 
for some time. 
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The accompanying charts show graphically the course of the fever 
and the way in which it precedes for several days the rise in mono- 
nuclear cells. 

There is almost nothing known about the pathology of the 
disease. The lymph nodes from 3 of the cases reported by Sprunt 
and Evans were examined histologically. The sections are reported 
as being quite similar and as presenting a picture that could not be 
differentiated, save in the degree of hyperplasia, from lymphatic 
leukemia. The sections presented no indications of Hodgkin’s 
disease, tuberculosis or lymphosarcoma. 

In 2 of the cases reported here lymph nodes were excised and 
examined histologically. An axillary lymph node removed from 
P. F. (Case I]), on February 16, 1915, presented the following 
appearance: 

“From the left axilla the lymph node has been excised. This 
on section shows almost complete loss of normal structure. There 
is marked lymphoid hyperplasia of the germinal centers, the cells of 
which show karyorrhexic and karyokinetic nuclei. In the lymph 
spaces between the cords there is active proliferation of the epithe- 
lioid cells of the reticulum with the formation occasionally of large 
uninuclear cells almost of giant size. A few of these large epithelioid 
cells are also mixed with the cells in the lymph cords. Occasionally 
an eosinophilic leukocyte is seen. The picture suggests very 
strongly Hodgkin’s disease, though one would scarcely dare to make 
a definite and positive diagnosis.” 

A cervical lymph node from Case III presented a picture which 
simulated in some respects Hodgkin’s disease, but was not suffi- 
ciently characteristic to allow one to make that diagnosis. 

Neither bacteriologic nor serologic examinations has thrown 
any light on the cause of the disease or served even to indicate 
whether it is merely an unusual form of reaction to an ordinary 
pyogenic infection or a disease sui generis. In the cases of Sprunt 
and Evans the stool examinations were negative in all. None 
showed a positive Wassermann test. In 4 cases blood cultures were 
made and were negative. Throat cultures were made in 2 cases, 
one of which showed a nonhemolytic streptococcus. Cultures of 
the cerebrospinal fluid in 1 case was negative. Animal inocula- 
tion of a gland from 1 case failed to disclose a definite etiological 
agent. Blaedorn and Houghton state that spiral organisms were 
seen in smears from the throat of three of their four patients. 

In the 10 cases presented here blood cultures taken in 7 and in 
several instances repeated more than once gave no growth of 
bacteria. The von Pirquet reaction was made in 4 cases and was 
found negative and the complement-fixation test for tuberculosis 
was done in one instance with negative result. The Wassermann 
reaction was negative in the 7 cases which were tested; the Widal 
reaction was performed in 5 cases and was negative in all, Urine 
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cultures were made in 2 cases without obtaining a growth of bacteria. 
Culture from the tonsils and the throat did not yield any constant 
results. In one instance in which there was tonsillitis Staphylo- 
coccus aureus was obtained; in another instance Streptococcus viri- 
dans and Micrococcus catarrhalis, in a third instance no bacteria 
of pathologic significance were obtained, and in a fourth streptococci 
and staphylococci. Smears from the inflamed tonsils and pharynx 
of 3 cases showed spirillse and fusiform bacilli in small numbers. 

No evidence of tuberculosis could be discovered in any of the 
patients. Radiographs of the lungs were made in 6 cases. In 
one instance (Case IT) the bronchial nodes were rather large but not 
calcified. In one instance the linear markings were thought to be 
accentuated and in the other 4 cases the lungs were normal. One 
patient (Case I) several years after his attack developed tuberculous 
pleurisy, from which he recovered. The other patients have re- 
mained well for from one to seven years. 

Discussion. I’rom the results of this study of these ten patients 
and the reports in literature one is strongly impressed with the view 
that these cases represent instances of a definite disease entity. 
Certainly the clinical picture is sufficiently striking to differentiate 
these cases from other known forms of acute infections. 

The disease has been mistaken for tuberculosis, typhoid fever, 
Hodgkin’s disease and leukemia. In a few instances syphilis was 
suspected. There is no evidence to show that the condition is 
related in any way to any of these diseases. The resemblance to 
leukemia is perhaps most striking, but the early and marked 
enlargement of the lymph nodes, the absence of anemia and of 
purpura, and the histological and biological characteristics of the 
abnormal mononuclear elements of the blood practically exclude 
the possibility of considering these cases as instances of mild and 
transient acute leukemia.! 

There are only a few specific infections such as typhoid, pertussis, 
malaria, Malta fever and possibly tuberculosis, and intoxications such 
as those from arsphenamine and tetrachloride poisoning,!? ® which 
are known to produce in adults an absolute mononucleosis. Even 
in these instances the absolute increase in the mononuclear cells 
is not very great and is frequently insignificant when compared to 
the considerable mononucleosis encountered in many of the cases 
recorded here. 

It has been suggested that the mononucleosis might be regarded 
as a peculiar reaction of the individual toward such common types 
of infection as those caused by streptococci or Staphylococcus 
aureus. Cabot considered that the infection in most of his cases was 
caused by streptococci. But it has been shown by Sprunt and 
Evans that an individual who has suffered an attack of “infectious 
mononucleosis” may subsequently give a perfectly normal poly- 
morphonuclear response to a simple pyogenic infection. Ther 
does not seem to be, therefore, any direct evidence to uphold the 
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assumption that the mononucleosis is an individual characteristic. 
A much more rational view would seem to be that these cases repre- 
sent instances of a specific infectious disease presenting very definite 
characteristics with such an unusual blood picture that this feature 
serves to differentiate the infection from most other acute infections 
of known etiology. If the disease is due to a specific agent it seems 
highly probable, both on account of the frequent and early implica- 
tion of the upper respiratory tract and the uniform involvement of 
the cervical lymph nodes, that the virus gains entrance to the bod) 
usually through the tonsils or the upper respiratory tract itself, a 
conclusion that was also reached by Sprunt and Evans and Blaedorn 
and Houghton. 

At the present time the etiologic agent is unknown. Blaedorn 
and Houghton, who found spiral organisms and fusiform bacillifin 
smears from the tonsils in three of their four cases, are inclinedgto 
regard the disease as a form of Vincent’s angina. In none of the 
cases, however, does the appearance of the inflamed throat or tonsils 
resemble very closely the conditions seen in Vincent’s angina; and 
though the occasional presence of spiral organisms and fusiform 
bacilli has been noted, the occurrence of these organisms in small 
numbers in many forms of throat infection is so common that it 
would be improper to attach too much importance to such findings. 
Only three of the patients who had tonsillitis in this series showe«! 
spiral organisms and fusiform bacilli in smears. Cultures from the 
tonsils and the inflamed throats showed such a diverse flora that no 
one organism seemed to occur with any regularity. 

The clinical picture alone suggests very strongly that the “ glandu- 
lar fever” originally described by Pfeiffer is one and the same condi- 
tion; but until epidemics of infectious mononucleosis are recorded, 
or until cases of characteristic glandular fever are described in 
which the blood picture differs essentially from that in “infec- 
tious mononucleosis,” it will be impossible to settle this question. 
Pending the settlement of this point, however, the term “infectious 
mononucleosis” (Sprunt and Evans) is perhaps the best one to 
employ. It has the virtue of calling particular attention to the 
blood picture. 

Conclusions. ‘l'’en cases of infectious mononucleosis are described. 
The relation of this disease to glandular fever is discussed. 

The uniform character of this febrile disease and the association 
of an enlargement of the lymph nodes with a striking increase of 
mononuclear cells of abnormal type in the blood serve to differentiate 
the condition from other acute infectious diseases. 

If the disease is an entity, as it appears to be, the specific cause is 
unknown. 

It resembles most closely acute leukemia but may be differentiated 
by many characteristics. 

The disease is of short duration and recovery is the rule. 
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THE RELATIONS OF HYPERTENSION TO CARDIORENAL 
DISEASES. 


By B. Foster, M.D., 
NEW YORK. 


In the explanation of the vascular disorders associated with 
nephritis two opposing conceptions have been advocated. These 
two ideas are that these vascular changes are traceable to some 
metabolic disorder of which hypertension is a symptom, or second, 
that there is a primary change in the arterioles which in turn gives 
rise to hypertension and a consequent train of phenomena. Both 
ideas were suggested by Bright: “Either that the altered quality 
of the blood affords irregular and unwonted stimulus to the organ 
(heart) immediately, or that it so affects the minute and capillary 
circulation as to render greater action necessary to force the blood 
through distant subdivisions of the vascular system.’”! 

Changed in form of expression from time to time, these two 
conceptions have delimited, nevertheless, the pendulum of opinion 
even up to the present. Whether in its earliest form as advocated 
by Traube, or as more precisely stated by Weigert and Cohnheim, 
the essential idea of peripheral resistance remained the same. 
From this point of view vascular hypertension and cardiac hyper- 
trophy are compensatory changes in an effort to meet increased 
peripheral resistance. Those of us to whom this general view 
made no appeal have from time to time studied the blood by methods 
either physical or chemical, searching for a clue to “altered quality.” 


' Guy’s Hospital Reports, 1836, 1, 338. 
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Specifically these studies have been directed to the discovery of 
pressor substances, the action of which upon the arterioles would 
elevate blood-pressure. As yet no substance peculiar to the blood 
of hypertension has been demonstrated. These two theories, 
commonly called the chemical and mechanical theories of hyper- 
tension, are in accord in that the cause of the hypertension in both 
is assigned to a narrowing of the peripheral arterial system. They 
differ in that one supposes the vessels structurally changed, sclerosed, 
while the other supposes a vascular spasm. Now an interesting 
transition has occurred in the relation of those two conceptions 
under discussion. Whereas formerly a change in the peripheral 
arteries often observed in nephritis was invoked to explain hyper- 
tension, today there are not a few able students who see in hyper- 
tension the primary disorder and regard as secondary the changes 
of a sclerotic character in the vessels. Indeed, some regard chronic 
nephritis as one of the logical consequences of the sclerosis of the 
smaller arteries induced by vascular hypertension. It is readily 
understandable why there should be much confusion in thought 
among those not actively engaged in investigation of these questions. 
Especially so, since new theories are apt to be based not so much 
on particular increases in the evidence but rather they represent 
a new evaluation of old evidence, a change in point of view. 
The present tendency to regard hypertension as the immediate 
and chief etiologic factor responsible for vascular changes which 
culminate in nephritis cannot be accepted without considerable 
reservation. In the first place it is to be recognized that our ideas 
of the morbid anatomy of vascular and renal disease are based to 
a very large extent upon the study of tissues from cases past the 
prime of life. The diseases in question are chronic and slowly pro- 
gressive and only occasionally do we have opportunity to examine 
tissues from young individuals. The condition of kidneys or of the 
hlood-vessels in older persons represents a result of many factors, 
only some of which are known, just as other tissues show changes as 
age progresses. Various infections—for example, typhoid, scarlet 
fever, even measles—it is stated produce arterial degenerations 
which probably leave some scar. This is definite even if the 
minor intoxications and metabolic disorders incident in most 
lives are vague and in a sense episodes. Now in the face of known 
degenerative factors to place the whole blame of vascular disorder 
upon the strain imposed upon the arteries by hypertension seems 
to mea position requiring the strongest support in evidence. 
Any theory which is proposed to elucidate the confused problem 
of cardiorenal disease must be inclusive of a varied clinical syndrome 
and also explain the basic morphological changes in the tissues in 
accordance with established physiologic laws of the circulation. 
It is worth while to examine each hypothesis proposed in the 
endeavor to find out which clinical facts it explains and also what 
VOL. 164, No. 6.—pDECEMBER, 1922 27 
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facts, if any, it fails to explain. This method is necessary becaus: 
all of the theories have some evidence in their favor. The inade- 
quacies of a theory are more likely to arise from a disregard of 
conflicting evidence. 

If we assume nephritis to be the primary disorder it is not difficult 
to explain hypertension and cardiac hypertrophy as sequel 
All pathologists have agreed that there is in granular kidneys 
usually a thickening and narrowing of the renal arteries, especially 
those of finer caliber in glomerular tufts. This condition of affairs 
in the circulation in the kidneys might produce an increased resist- 
ance to blood-flow which would need to be equalized by an increase 
in the mean arterial pressure if the same rate of blood-flow were 
to pass through the kidney. In turn the general vascular 
hypertonus would lead to cardiac hypertrophy. This hypothesis 
accords with the facts in more than half of the cases of chronic 
nephritis at autopsy. Furthermore, in not a few cases the most 
definite and advanced arterial changes are found in the kidney 
and in some cases only in the kidney. If we could assume that 
the response of the circulation as a whole to increased periphera! 
resistance within the kidney would be an increase of mean blood- 
pressure then this hypothesis seems to be adequate to explain the 
facts in the majority of cases of chronic nephritis. But when we 
attempt to generalize and state as a principle that hypertension 
arises on account of peripheral resistance offered by narrowed 
vessels in the diseased kidneys then we meet a number of exceptions 
which are not readily explained. First of all, the degree of vascular 
hypertension bears no relation to the extent of destruction and 
pathologic change in the kidney. Loeb? endeavored to establish 
such a relation but Jores* quite refuted it. In fact, so far as could 
be estimated from serial sections of kidneys, cases with the highest 
blood-pressure may show the least glomerular lesions. Many 
confirmations of this fact have been offered in the last decade. 
Nor is there found any closer relation between cardiac hypertrophy 
and the extent of glomerular lesions. Indeed, there are typical 
examples of granular atrophy of the kidney in which both the 
arterial tension and the size of the heart are normal (Jores). These 
facts have influenced students of this problem to abandon in its 
original form, at least, the doctrine of structural change in the 
arteries as a cause of hypertension. Moreover, there are undoubted 
cases recorded where no lesion of significance could be found in 
the kidney although there had been persistent hypertension. As 
a reaction from this theory, students as careful as Krehl have 
expressed doubt of any direct relation in an anatomical sense 
between hypertension and nephritis, the hypertension and cardia: 
hypertrophy being in his mind a result of functional disorders 
initiated by the nephritis. 

2 Deutsch. Arch. f. klin. Med., 1905, 85, 348. 
3 [bid., 1908, 94, 1. 
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Since the doctrine of peripheral resistance due to arteriosclerosis 
had so many defects in explaining cardiac hypertrophy and hyper- 
tension, other interpretations of the facts have been suggested. 
In 1908, Rose Bradford‘ suggested that a functional high tension 
in the vessels precedes anatomical change, the increased tension 
being induced by vasomotor excitation. The vasomotor irritant 
might possibly be a metabolic product; Bradford suggested urea. 
A similar conception had been entertained by Senator and others 
before. And the conception today is familiar, due largely to the 
support of Allbutt and Houchard. 

In its original form this doctrine held that a primary renal disease 
was accountable for the unknown vasoconstrictor substance which 
caused hypertension. The cardiac hypertrophy becomes then a 
consequence of the hypertension, and arteriosclerosis a later result 
effected by strain. There are many facts which invite a favor- 
able attitude toward these conceptions. One of the most impressive 
phenomena is the rapidly developing arterial hypertension in acute 
nephritis. It has been asserted that an increased blood-pressure 
precedes other signs of acute nephritis. This statement I cannot 
confirm. The blood-pressures were taken daily on a series of cases 
of scarlet fever, but with the few cases where a clinical nephritis 
developed there was not antedating hypertension. A definite 
hypertension may develop, however, within a week after the onset 
of the nephritis. In cases of glomerular nephritis in children and 
young adults it has been noted repeatedly that when recovery 
takes place the blood-pressure subsides as the other symptoms abate. 
In these cases, so far as one can judge, there is some intimate 
relation between the blood-pressure and the fundamental disease. 
To all appearances, at least, the toxin which causes the nephritis 
also causes the disorder which induces increased arterial pressure. 
And in those cases of chronic nephritis developing out of acute 
nephritis one has very scant evidence to assert that conditions are 
in any way different. The essential facts clinically are a persist- 
ence of the symptoms beyond the usual period; then a gradual 
change in the type of renal function but with no abatement in the 
hypertension till death, perhaps two years after the onset of the 
disease. 

There is also experimental evidence favorable to the idea of a 
relation between elevated blood-pressure and renal function. 
The reductions of kidney. substance performed by Piissler® on dogs 
were followed by an increase in blood-pressure averaging 21 mm. 
of mercury. It is notable too that these dogs developed a polyuria 
before hypertension was evident. Janeway® was able to confirm 
Piissler’s experiments and accepted his conclusion that the hyper- 
tension of nephritis is a consequence of kidney disease. 

‘ Allbutt’s System, 1908, 5, 580. 


Pissler and Heineke: Verhandl. d. deutsch. Path. Gesellsch., 1905, 9, 99 
6 Proc. Soc. Exper. Biol. and Med., 1909, 6, 109; Harvey Lecture, 1912, p. 214 
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As I have mentioned, the orginal mode of stating this hypothesi 
of hypertension held the renal disorder responsible for the exciting 
vasoconstrictor substance, or possibly the metabolic disorde: 
which gave origin to the renal lesions, on one hand, also excited 
hypertension, as I have stated elsewhere. But for reasons which 
will be mentioned the hypothesis has gradually undergone alter- 
ations. The chief reason for these changes is that long-persistent 
hypertension is not invariably associated with demonstrable 
nephritis.’ As a rule it is, but there are exceptions. Of course 
it is necessary to bear in mind that every morphological pathologist 
has to make his own standard for normal for an organ like the 
kidney, since in adults so few specimens are seen without lesion of 
some kind. As a result of this necessity it becomes a matter of 
judgment or individual opinion whether the lesions found in any 
specimen are more advanced or characteristic of disease than the 
average for the age of the subject, a very nice question at times. 
Because of these occasional cases of hypertension without significant 
renal disease there arose the term primary or essential hypertension. 
On what disorder this hypertension depends we confess largel) 
ignorance. There are many opinions but little definite evidence. 
Nevertheless there is notable a gradual shift to the point of view 
which sees in the increased blood-pressure a mechanical factor 
that initiates first arterial or capillary sclerosis and from this 
vascular disorder nephritis develops as a sequel. Ignoring the 
omission of an explanation for the most conspicuous symptom, 
hypertension, this conception is plausible in so far as it accords 
with an idea that strain on the vessel wall is a causal factor in 
arteriosclerosis. Does this hypothesis take into account the other 
accepted causal factors in producing vascular fibrosis and sclerosis, 
namely, a weakened state of the wall from congenital causes or 
from infectious disease? The éxamples of generalized arterio- 
sclerosis with no antecedent hypertension are sufficiently common 
so that it cannot be held that all cases of sclerosis are due 
to increased arterial pressure. It is pertinent then to inquire 
whether there are cases of arteriosclerosis and granular kidne, 
without hypertension. 

For reasons already mentioned the lesions found in the kidneys 
of adults are always open to several interpretations. On this 
account the occasional juvenile case is of the greatest interest. 
In 2 cases which have come under my notice, nephritis developed 
in early life and death occurred before the twentieth year. These 
cases were peculiar in the absence of any known infection as a 
cause for the nephritis and a normal blood-pressure throughout 
the disease. At autopsy the kidneys were smaller than normal, 
and granular. Sections showed the ordinary picture of chroni 


7 Ophiils: Arch. Int. Med., 1912, 9, 156. Lohlein: Ergeb. inner. Med. u. Kindl 
1910, 5, 411. 
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nephritis with fibrosis of some glomerula, thickening of the vessels 
of the glomerular tuft and considerable overgrowth of fibrous 
tissue throughout. An interesting fact in these cases was the 
very suggestive history of vascular disease in the families. In 
one the father and grandfather had died of “nephritis’’; in the 
other the father had died of apoplexy early in life. 

The only deduction drawn from these cases is that arterial and 
renal degeneration may develop without antedating hypertension. 
The type of renal lesion in these cases was not, in my opinion, 
essentially different from that often seen with hypertension. 
Further, these cases illustrate, possibly, one mode of development 
of arteriosclerosis, that dependent upon an inherent predisposition. 
In what precisely that inherent taint consists we do not know, 
but there seems little doubt of its occurrence, the “bad rubber of 
the arteries” referred to by Osler. 

But these cases of juvenile vascular disease and nephritis do 
not controvert the factor of strain as a causal agent in arterio- 
sclerosis, because on the inherently weak bloodvessel the normal 
blood-pressure may impose quite as much strain as an increased 
pressure does on a sound vessel. This fact is sometimes over- 
looked in our evaluation of stress in etiology. 

Of course, it is a notorious fact in every pathological laboratory 
that we see from time to time cases where there had been no 
suspicion of clinical nephritis during life, and yet the kidneys at 
autopsy are found to be sclerotic and atrophic to a high degree 
and the renal vessels definitely diseased. But in these cases, 
even when they have been under observation without at any 
time detectable hypertension, there still remains the suspicion 
that at some time in the past, perhaps, there had been a period 
of elevated blood-pressure, enough elevated and for a period long 
enough to initiate a process of vascular sclerosis. On that account 
the juvenile cases are more impressive because comparatively 
free of suspicion of this sort. Nor are these cases excessively rare. 
Primary vascular disorder is not apt to come to mind as an expla- 
nation for impaired health in younger subjects and searching exami- 
nation is not instituted for its detection. 

The first point, then, to which my evidence brings support is 
that vascular sclerosis and nephritis of the vascular type can arise 
without antecedent hypertension. 

Now and then a case comes under observation with the history 
that at some time in the past there had been a period of high blood- 
pressure. Occasionally the physician is known and confidence 
can be given to the history. Either because of an altered mode of 
life or due to some natural readjustment, the hypertension of past 
years has disappeared, not on account of failing heart, but, on the 
contrary, synchronous with improvement in general health. Two 
cases of this sort have come to my attention where I have no right 


§14 FOSTER: CARDIORENAL DISEASE 


to doubt the correctness of the history. While neither of these 
cases presents any sign or symptom today of vascular disease or 
nephritis, one is forced to confess that a considerable degree of 
both may escape detection. A third case of hypertension, of at 
least four years’ duration, was seen several times during the later 
period of life. He died of pneumonia at the age of twenty-four, 
and opportunity for postmortem study was given. In this case 
there were a few small atheromatous areas in the aorta, but the 
smaller arteries and the arterioles of the kidney, pancreas and 
spleen were quite normal. There was no nephritis. I mention 
the spleen and pancreas because sclerosis of the arteries is apt to 
show earliest in these organs. Now one may quite naturally 
object that the absence of sclerosis was due to resistant arteries 
of a young subject. But if this be true, and it possibly is, then 
we introduce another factor besides the strain of hypertension in 
the production of arteriosclerosis—namely, the age of the patient, 
and age implies degenerations and changes in metabolism. 

The evidence presented in these few cases appears to me to 
indicate that vascular disorder and nephritis may occur without 
antecedent hypertension; next, that hypertension can persist for 
a considerable period of time, at least, and yet leave no significant, 
detectable change in the structure of either the arterioles or the 
kidney. Yet there is no doubt that hypertension, nephritis and 
vascular disease are commonly associated, and the sole question 
is whether this association is one of direct and necessary cause and 
effect. The exceptional case, where either hypertension occurs 
alone without sclerosis, or sclerosis alone without hypertension, 
casts serious doubt upon any necessary or causal relationship be- 
tween these phenomena. 

It has been assumed for the sake of clarity in this discussion 
that arteriosclerosis in its broadest sense can be induced by arterial 
hypertension operating over a period of time. No such assumption 
is justifiable, however. While there is a general consensus of 
opinion concerning the lesions in arteriosclerosis there is no 
unanimity as to etiologic factors, nor even as to the order in which 
lesions arise in the vessel coats. Some regard the lesions in the 
media as primary; others, those in intima. Hence, we cannot 
expect accord respecting the factors which induce these lesions. 
The thickening of the vessel wall in arteriosclerosis is a result 
produced by degenerative changes, usually of a fatty type, sclerosis, 
calcification and inflammatory processes. (Marchand). Various 
pathologists have been impressed by some one of these processes, 
often to the exclusion of the others. So Jores seems most interested 
in connective-tissue growth of the intima. He regards the process 
as physiologic up to a certain point, beyond which it is designated 


’ Verhandl. d. XXI Kong. f. inn. Med., 1904, 
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as a departure from normal rather than pathologic. The effect 
of arterial tension in stimulating this process is pure speculation 
supported by no definite evidence. And Jores admits in dis- 
cussing localized arteriosclerosis of the branches of the renal artery 
that the sclerotic changes with hyperplasia of the internal elastica 
are absent in some cases of chronic nephritis with granular kidney. 
Nor are these changes present in acute forms of nephritis in which 
there is an elevated blood-pressure. From purely morphological 
study of arteriosclerosis it is difficult to understand how lesions 
so various can be nicely traced to their immediate inciting agent. 
In a careful review Ophiils’ points out the relation between arterio- 
sclerosis in general and various infections and intoxications, and 
states his opinion that the renal lesions so often associated with 
arteriosclerosis are not interdependent with it but rather produced 
by the same causative agent. Nor is there a direct causal relation 
between hypertension and arteriosclerosis. From the experimental 
side the best-known work bearing on the relation of hypertension 
to arteriosclerosis is that of Klotz,!° who used adrenalin. That 
adrenalin produces lesions comparable to some types of human 
arteriosclerosis seems to be accepted. But whether this result is 
due to the blood-pressure-raising effect or not is in doubt. When 
the hypertensive effect of adrenalin is prevented by the adminis- 
tration of vasodilators along with adrenalin the same arterial 
lesions are produced. So it appears that it is some toxic effect 
of adrenalin rather than the mechanical effect of hypertension 
which causes the arterial lesions. 

In a review of the subject of arteriosclerosis, MacCallum" con- 
cludes that elevated blood-pressure acting alone produces little or 
no change. At most it seems to predispose to imbibition of exces- 
sive lipoids in the intimal layer. 

Interesting especially in this relation is the experimental pro- 
duction of arteriosclerosis by means of changes in the diet. ‘These 
changes have been in the directions of excesses in protein’? and 
excesses in lipoids, chiefly cholesterol. Anitschkow," whose studies 
have been most searching, found that heightened blood-pressure 
alone failed to induce arterial changes in experimental animals, 
but that characteristic lesions appear in the vessel wall following 
cholesterol feeding. When cholesterol feeding is combined with 
measures which elevate blood-pressure, smaller amounts of choles- 
terol induce lesions than when the blood-pressure is normal. 

Time is not available to discuss in detail the considerable mass 
of evidence relating to dietetic experiments. The sum total of 

® Stanford Univ. Publ., 1921. 

‘0 Jour. Med. Research, 1915, 31, 409; 32, 27; 1916, 34, 41. 

1 Physiol. Rev., 1922, 2, 70. 

(Newburgh.) Arch. Int. Med. 1919, 24, 1921, 28, T. 

'S Ziegler’s Beitriige, 1913, 56, 379; 1914, 59, 306; also Knack, Virchow’s Arch., 
1915, 220, 36. 
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this evidence appears to be that certain foods, either directly or 
indirectly, act as toxins, and in that respect are analogous to 
adrenalin and to toxins of bacterial and metabolic origin. Hyper- 
tension as a purely mechanical factor is not adequate to produc 
arteriosclerosis. It is only operative when accompanied by a 
nutritional disorder. 

Now the peculiarities of hypertension as a symptom in the several! 
disorders which I have mentioned make it very unlikely, at least, 
that any structural disorder so definite and permanent as a fibrous 
change can be held accountable for it. The evidence alread) 
presented would indicate that hypertension can persist for con- 
siderable periods, years in young individuals, without causing 
detectable changes in the smaller vessels. A third possibility 
exists, namely, that hypertension and vascular disease, though 
not interdependent, may both alike be induced by a single remote 
cause. Were this ultimate cause a toxin its effects would vary 
in different individuals, depending upon individual peculiarities 
and predispositions. In some sclerosis might result early, in others 
hypertension only, in many both synchronously. Implicit in this 
hypothesis is not only a spasm of the bloodvessels but an injury 
to them as well. 

This frankly speculative idea was suggested by the effects on 
tissues of a toxic base isolated several years ago from uremic blood. 
The most conspicuous of these effects was noted in the bloodvessels 
of the brain and kidney. A natural inquiry here, then, would be, 
have we in the realm of human pathology any analogous disease 
where an increase of blood-pressure is a conspicuous symptom of 
an intoxication? Since the nature of eclampsia is unknown the 
analogy may be only apparent, but two conspicuous and constant 
signs in eclampsia are hypertension and albuminuria. Con- 
ceivably an intoxication of less severity acting over a long period 
might induce either nephritis or an injury to the bloodvessels or 
both. 

Using the term arteriosclerosis in the broadest sense the chief 
factors which are supposed to be operative in its production are 
degeneration of the vessel wall and stress. This weakness of the 
wall may be from inherited defect or it may be the result of injury) 
from disease, infections and metabolic intoxications. In any case 
the reaction in the vessel is primarily one of repair—a thickening 
of the vessel wall. These factors do not exclude sclerosis with 
normal blood-pressure and they indicate conditions under which 
an elevated blood-pressure would be most favorable to the pro- 
duction of sclerosis. 

When we study hypertension physiologically it seems doubtful 
if its mode of production is invariably the same. According], 
it is doubtful whether the remote causal factors are always the 
same. Conceivably an increase of the mean blood-pressure ma) 
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result either from an increased output of the heart or an increase 
in the peripheral resistance to the flow of blood. Increased per- 
ipheral resistance would elevate primarily the diastolic pressure; 
increased ventricular output, without change in the peripheral 
arteries, would affect mainly the systolic pressure. Now clinically 
we note as a rule that when the systolic blood-pressure is elevated 
the diastolic is also above normal. But this is not invariably 
the case. 

In acute glomerulonephritis I have observed that the first 
abnormal elevation of the systolic blood-pressure is associated 
with a proportionate rise of the diastolic also. The only inter- 
pretation possible is that there is an increased peripheral resistance. 
Where this resistance is one cannot say, of course; but that it 
develops so early in the disease may be of such marked degree 
and subsides along with other symptoms points to a functional 
causation related to the primary disorder. When acute-glomerulo- 
nephritis becomes chronic there is a continuation of the relation 
between systolic and diastolic pressures. Since ordinarily chronic 
nephritis develops insidiousiy opportunity seldom arises to observe 
a case in its early stages, or perhaps, more correctly, we lack the 
ability of detecting the disease. Occasionally one has opportunity 
to observe the transition of parenchymatous nephritis into the 
chronic interstitial type of nephritis. In one of these cases which 
was under observation in hospital for months the first indication 
that suggested what was taking place was a gradual fall in the 
specific gravity of the urine. ‘Two months later the systolic blood- 
pressure began to range over 140 mm. of mercury and the diastolic 
over 90. Here again systolic and diastolic pressures rose apparently 
together. In six months there was definite hypertension. A 
possible explanation in these cases is that the initial rise is diastolic 
and that the systolic rise is an adjustment to compensate; hence 
the cardiac hypertrophy. This course of events does not support 
the idea that the renal lesions are secondary to the hypertension 
in any sense. 

Now there is another clinical manifestation of hypertension of 
quite a different variety. That is an abnormal systolic pressure 
with the diastolic within normal range. One sees this seldom; 
possibly it is an early stage of a disorder, and obviously if the 
systolic becomes considerably raised the diastolic must rise also if 
circulation maintain its integrity. In the few cases where I could 
control my observations the systolic tension was constantly between 
140 and 150 mm. of mercury, the diastolic never over 80. One 
wonders what would be the effect on blood-pressure of the idio- 
pathic cardiac hypertrophies occasionally observed at autopsy. 

A third clinical type is characterized by a disproportionate 
elevation of the systolic and diastolic pressures. The systolic 
may fluctuate between 160 to 180 mm. of mercury while the 
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diastolic is more even, around 90 to 100. Another characteristic 
is the remarkable variation of the systolic pressure even when th« 
patient remains at rest in bed. Now the fact that this type of 
curve is apt to be found in certain types of individuals or at certain 
periods of life, and may be transitory in some cases and in others 
cured, strongly speaks for purely vasomotor origin, the vaso- 
motor instability resulting from metabolic disorders or congenital 
defects. A functional origin for this type of hypertension does 
not exclude at all the possibility that its persistence might lead to 
organic lesions; especially might this be the case if the exciting 
cause were a metabolic disorder. 

Mention has been made several times of the possibility of inherent 
peculiarities in an individual which either develop into or pre- 
dispose him to vascular disease. This is an idea supported onl) 
by the most general sort of evidence, and yet there are facts suf- 
ficiently striking to excite interest to further study. We are no 
longer accustomed to speak of an apoplectic habitus; but it is a 
habitus not attainable to all by mere overindulgence in food. 
Now the chief causes of death in overweight persons, according to 
the American Actuarial Association, are, in order, apoplexy, heart 
disease, nephritis. Over one-half of the cases of hypertension are 
definitely overweight. Excessive weight is not simply a matter 
of food. It is becoming increasingly evident, as Griife™ indicates, 
that obesity is a disorder of metabolism. The tendency seems 
often hereditary. Vasomotor instability and circulatory disorders 
related thereto have gained renewed attention since the war. 
Cardiac hypertrophy without assignable cause in young men has 
been one of the riddles. Alvarez'® found hypertension not a rare 
sign in a rather definite type of individual associated with cardiac 
enlargement and irritability. The same type apparently is detected 
by Cobb" in the examination of individuals from a neuropsychiatric 
point of view. Here nervous instability, tachycardia, blood- 
pressure Variations and albuminuria were the striking signs. 

Summary. One can find no adequate evidence for belief that 
hypertension is a predominant factor in the causation of arterio- 
sclerosis. Even though some types of nephritis may possibly b« 
of vascular origin their genesis cannot be traced through arterio- 
sclerosis to hypertension. But while there is no direct interde- 
pendence of these organic changes, there are many facts suggestiv« 
of the same causative agent producing both organic changes. 

Our present knowledge seems to indicate in a most general wa) 
that organic change in the kidneys and vessels may arise in diversé 
manners, the least indefinite of these being through intoxication 
of infectious origin. There are suggestions that intoxication 

4 Deutsch. Arch. f. klin. Med., 1920, p. 123. 


5 Reports of Hooper Foundation for Medical Research, 1918-1919, 4 
16 Jour. Indust. Hyg., 1922, 3, 309. 
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resulting from abnormal metabolism may have a similar effect. 
These intoxications produce early only functional disorders chiefly 
referable to the nervous system. When persistent they induce 
organic changes affecting the bloodvessels and kidneys. 

In a subject so confused as that of hypertension in its relation 
to arteriosclerosis and nephritis it is best that our ideas remain 
fluid rather than crystallized into conceptions based as they must 
be at present on assumptions and speculations. We need first of 
all a larger range of clinical facts. 


LONG-CONTINUED OBSERVATIONS ON THE VITAL CAPACITY 
IN HEALTH AND HEART DISEASE.* 


By H. Pratt, M. D., 


BOSTON. 


Mr. Joun Hutcuinson, surgeon, the inventor of the spirometer, 
applied the term “vital capacity” of the lungs to the “greatest 
voluntary expiration following the deepest inspiration.’’ He 
showed definitely that the vital capacity varied with height, weight, 
age and disease. As his statistics have not been republished by any 
recent writer and as his series of observations is much the largest 
recorded I have prepared two tables from figures given in his 
original communication.! 


TABLE I.—INFLUENCE OF HEIGHT ON VITAL CAPACITY 
HUTCHINSON’S OBSERVATIONS ON 1923 MALES. 


Vital capacity in 
Feet and inches, Centimeters centimeters. 
5 feet to 5 feet 2 inches 150 to 155 cm, 2900 
5 2 inches to 5 feet 4 inches 155 to 160 3150 
4 < 6 160 to 165 3400 
o 8 nas 165 to 170 3725 
6 * 170 to 175 3950 


6 “ 5 
5 
175 to 180 4300 


In Table I the effect of increased height in increasing the vital 
capacity is clearly shown. Hutchinson tested 2130 individuals, 
of which all but 26 were males. There were 60 cases of disease, 
chiefly phthisis pulmonum. ‘The persons examined were all sorts 
and conditions of men including gentlemen, paupers, artisans, 
sailors, soldiers, policemen, printers and pugilists. 

* Read at the Meeting of the Association of American Physicians, Washington, 
D. C., May, 1922. 

' Hutchinson, J.: On the capacity of the lungs and on the respiratory functions, 


with a view of establishing a precise and easy method of detecting disease by the 
spirometer, Medico-Chirurgical Transactions, London, 1846, 29, 137-252. 
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In a series of 1775 cases he studied the effect of age on vital 
capacity. He found the maximum vital capacity between the ages 


of twenty-five and thirty-five. 


TABLE II.—INFLUENCE OF AGE ON VITAL CAPACITY (HUTCHINSON). 


Vital capacity in 


Age. Cases. centimeters. 
15 to 25 774 3425 
25 to 35 589 3500 
35 to 45 264 3225 
45 to 55 92 3050 
55 to 65 56 2850 


Between the age of fifteen and twenty-five it was almost as great. 
If 3500 the average vital capacity between twenty-five and thirty- 
five be taken as 100 per cent, the average in the preceding period of 
ten years will be 98 per cent. A marked fall occurred after forty-five 
years of age according to his observations, and between fifty-five 
and sixty-five it dropped to 71 per cent. It should be noted that 
over three-quarters of his cases were under the age of thirty-five. 
It is important in considering the relation of height to vital capacity 
to know that most of his determinations were made on young men. 

Peabody and Wentworth? reported in 1917 the vital capacity in 
a series of 96 normal men, and 44 normal women. They were 
chiefly medical students and nurses. The average age was probably 
between twenty and twenty-five years. Their figures for males 
were considerably higher than those obtained by Hutchinson (see 
Table 1). The average vital capacity for men 6 feet tall or over 
was 5100. For men 5 feet 8} inches to 6 feet in height it was 4800, 
while men less than 5 feet 8} inches tall and over 5 feet 3 inches had 
an average vital capacity of 4000. 

Peabody and Wentworth showed the influence of sex on vital 
capacity, confirming observations of Arnold, made many years before. 
It is lower in women than in men of the same height. The average 
vital capacity in women over 5 feet 6 inches tall was 3275; in women 
varying in height from 5 feet 4 inches up to and including 5 feet 6 
inches it was 3050; in still shorter women, 5 feet 1 inch to 5 feet 
t inches the average was 2825 cc. 

West’s studies show strikingly the lower vital capacity in women. 
In 75 out of 85 normal men he examined the vital capacity was 4000 
or more; while 42 in a series of 44 women had a vital capacity 
below 4000 ce. 

Hewlett and Jackson,‘ in their examination of 400 healthy male 
students of Leland Stanford, Jr., University found the average vital 
capacity to be the same as that obtained by West in his study 

2 Arch. Int. Med., 1917, 20, 443. 


3 Ueber die Athmungsgrésse des Menschen, Heidelberg, 1855. 
4 Arch. Int. Med., 1922, 29, 515. 
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of Harvard Medical students. Oxford students, as Schuster 
showed had an average vital capacity about 7 per cent lower and 
Hutchinson’s subjects more than 20 per cent lower. 

Metuops EMPLOYED IN THE PRESENT Stupy. I have used the 
wet spirometer made by the Narragansett Machine Company of 
Providence, R. I. This has been tested and found to give trust- 
worthy readings. 

The observations recorded have been made by me personally. 
I have taken pains to instruct each person examined in the use of the 
instrument. Three or more trials were made. Each one was 
encouraged to inhale and exhale the maximum amount of air. The 
highest reading was taken as the vital capacity. Each subject was 
watched carefully during the test and any error noted was corrected. 
Toward the end of expiration some persons draw in a little air, and 
blow the spirometer to a higher level than is possible for them with 
a single inspiration. This error can be eliminated by rejecting all 
readings in which the upward movement of the spirometer is not 
continuous. 

Most of the heights recorded in this paper were taken without 
removing the shoes. This increases the height of men usually 
from 3 of an inch to a full inch, but with women the shoes may 
increase the height from 1 inch to 2} inches. As the heels vary 
so much in height I now take this measurement in stocking feet. 
The heights given by Hutchinson include the shoes, while Peabody 
and Wentworth’s are for bare feet. The weight of my subjects 
include the clothes. I allow for this one-eighteenth of the weight 
for males and one-twentieth for females. 

As a standard I have taken the one recommended by West’ as he 
found a more constant relationship existed between the vital capacity 
and the body surface area than between the vital capacity and the 
height, weight or chest volume. It is determined by dividing 
the vital capacity by the surface area of the body. The latter is 
calculated by Du Bois’ formula. By means of the graphic chart 
published by Du Bois and Du Bois’ the surface area is easily deter- 
mined when the height and weight are known. 

According to West the normal vital capacity for men is 2.5 liters 
per square meter of body surface, for women 2 liters. Such a 
standard, as Hewlett and Jackson point out, is based on the assump- 
tion that there is a simple relation between the vital capacity and 
some body measurement. Hewlett and Jackson have obtained a 
formula for calculating the vital capacity from the height and 
surface area of the body. It introduces an additional constant 
as is usual in statistical formulas but is applicable only to college 
students. I have studied the effect of age on vital capacity in a 

* Biometrika, 1911, 8, 40. 


6 Arch. Int. Med., 1920, 25, 306. 
7 Ibid., 1916, 17, 863. 
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series of 100 men who showed no evidence of disease of the heart 
or other organs at the time of their examination. The results ar 
presented in Table III. 


TABLE III.— PERSONAL OBSERVATIONS ON THE INFLUENCE 
OF AGE ON VITAL CAPACITY IN 100 NORMAL MEN. 


Body 

surface Average Average 

Average area in vital per cent 

No. of height in Weight in square capacity of West's 

Age persons. em, kgm meters. in ce. standard 
10 to 20 9 157 47.0 1.47 3125 82 
20 to 30 14 173 58.6 1.72 4500 105 
30 to 40 23 166 67.1 1.75 3950 90 
40 to 50 20 171 69.0 1.81 3775 83 
50 to 60 20 170 73.9 1.85 3825 83 
60 to 70 11 169 69.8 1.80 3300 73 
70 to 80 3 172 69.9 1.82 2525 56 


The vital capacity is definitely influenced by the age of the 
subject. It reaches its maximum in the third decade. The table 
shows clearly that in the fourth decade the average vital capacity 
falls slightly. Hutchinson found that the decline began between 
the age of thirty-five and forty-five years. My averages at all 
ages are higher than those obtained by Hutchinson. For this | 
have no explanation to offer. A marked lowering in the vital 
capacity was not noted in my series until after the age of sixty. The 
11 men who were between the age of sixty and seventy when tested 
showed an average vital capacity of only 73 per cent of West’s 
standard. Above the age of seventy I have examined only 3 men 
with apparently normal hearts. They had no shortness of breath 
on exertion, but their vital capacity was much reduced, being onl) 
56 per cent of the normal. The number of cases in this decade 
is too small to permit of drawing any conclusions from the figures 
given. When more persons above seventy are examined the 
average percentage may be lower or higher. I think it will probabl) 
be higher, in light of the following observations. One of the men 
included in the seventh decade in this table has now reached the 
age of seventy and his percentage of the normal is 65. I have 
seen a patient of seventy-two with definite cardiosclerosis whose 
vital capacity was 3050 cc which was 56 per cent of the standard. 
I know of a vigorous man of eighty whose vital capacity was 3200, 
which was 70 per cent of his normal. 

Individuals may vary considerably from the average vital capacity 
for their age, height and weight, and yet no disease be present. 
Hutchinson thought from his study that a reduction from the 
normal was a valuable sign in the diagnosis of early phthisis. Sub- 
sequent investigators found that the individual variations were too 
great to make the vital capacity determination of value in the 
recognition of the early stage of this disease. Furthermore the 
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vital capacity test of the same person may vary from time to time. 
I have recorded the amount of variation of the vital capacity in 9 
persons with apparently healthy hearts and lungs over periods 
ranging from fourteen months to three years and four months 
Table IV). Although the 7 men in this group were urged to 
make a maximum exertion at each test, and they apparently did so, 
the variation was considerable, ranging from 100 to 550 ce. 


rABLE IV.—VARIATION OF THE VITAL CAPACITY DETERMINATIONS 
OVER PERIODS RANGING FROM ONE TO THREE YEARS. 


Vital capacity 


Name Duration of observation 
aximum Minimum 


5 months (Nov. 
Apr. 5, 2825 2500 
months (Dee 
Apr. ’ ) 3 3650 3100 
months (Sept. 
May $500 4300 
months (Dee. 
May 8, 3300 000 
months (Dee. 
Apr. 6, ) 3700 3300 
months (July 
Aug. 30, 3 LSOO 1775 
> months (Apr. 
June 7, 1450 1400 
7 months (Nov. 
June 2, ; 3350 2900 
months (Jan 
Mar. 25, 2650 $500 


In the period covered by these tests there was no decrease that 
could be attributed to increasing age. The age of 1 of the men 
Was sixty-six when his vital capacity was first determined. It was 
then 2800 ce, at sixty-eight it was 2550, at sixty-nine it had risen to 
2700. <A year later when just seventy years of age for the first time 
in the series of eight tests he was able to expel 2825 cc of air into the 
spirometer. In none of these people was there either a steady fall 
or rise in the vital capacity. ‘The change as shown by plotting the 
curve was an irregular fluctuation. The vital capacity in the 
different tests made on the 2 women showed very little variation. 
In 1 of these the range was 50 ce and in the other only 25 ce. 

On 1 person my observations of the vital capacity span a period 
of sixteen years. The tests were all made on the same spirometer. 
The patient, S. R., had early active pulmonary tuberculosis in 
1905. At the time the first determinaiion of the vital capacity 
was made there was dulness to the second rib of the right lung 


Var 

Mr. H 3 years 

Mr. L. D 3 years 
550 

Mr. A. K. | 2 years 
200 

Mr. F. D 2 years 

Dr. R. 2 years 
100 

Miss E. L. 2 years 

Mrs. T. 2 years 

Mr. F. F. 1 year 
50 

Mr. R. A l year 
150 
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anteriorly and rales were present over this area. His vital capacity 
was then 74 per cent of the normal. He was thirty-four years of age. 
The average vital capacity in the fourth decade in my series of 2:; 
was 90 per cent. The lowest percentage recorded by West among 
his 85 normal men was 82 per cent, but West’s man with this loy 
percentage was only twenty-three years of age. It is impossible to 
decide whether the vital capacity was normal for my patient or 
reduced by tuberculous infiltration of the lungs. In April, 1906, 
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Cuart I.—Vital capacity record covering a span of sixteen years. 


the symptoms and signs of active pulmonary tuberculosis had dis- 
appeared, but his vital capacity was practically the same, 75 per 
cent. Sixteen years later it was 72 per cent of the normal. At his 
present age of fifty it is still low for his years. He has been well 
and working since his recovery in the spring of 1906 to the time the 
last test was made, January, 1922. The nine observations made on 
this man showed a variation in the vital capacity of only 125 cc 
Chart I). 

Peabody* showed that the vital capacity was low in cardiac 
insufficiency because of the inability to increase the depth of breath- 


’ Arch. Int. Med., 1917, 20, 433. 
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ing in the normal manner. He and his associates? * found that when 
the patients improved under treatment there was a rapid and marked 
increase in the vital capacity, and also that an increase of the cardiac 
weakness was accompanied by a further fall in the vital capacity. 

I have compared the vital capacity in 100 persons, both men and 
women who had organic heart disease with 100 other persons who 
had normal hearts. The results of this analysis are presented 
graphically in Chart II. 


VITAL CAPACITY 


S 


1000-1500 
1500-2000 
3000-3500 
3500-4000 


VITAL CAPACITY IN 100 PERSONS WITH NORMAL HEARTS COMPARED 
WITH THAT OF 100 PERSONS WITH HEART DISEASE. 


Cuart II 


The mean vital capacity of the 100 persons with normal hearts 
was between 3500 ce and 4000 ec, while the mean for these with 
abnormal hearts was between 1500 ce and 2000 cc. No one with a 
healthy heart had a vital capacity below 1500 while 18 per cent of 
those with heart disease had a vital capacity below this level. No 
one with a diseased heart had a vital capacity above 4500 ce and 
only 5 of the 100 above 4000 cc; 11 per cent of those with healthy 
hearts had a vital capacity above 4500. 

Seventy-seven of the 100 persons with abnormal hearts had cardiac 
insufficiency of the congestive type. Dyspnea on exertion or edema 


® McClure, C. W. and Peabody, F. W.: Jour. Am. Med. Assn., 1917, 69, 1954. 
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was present. Sixteen presented no evidence of cardiac weakness. 
The average vital capacity of the males in the first group was 
between 2500 and 3000, of the women in this group between 1500 
and 2000 cc. In the second group, without evidence of cardiac 
weakness, the average vital capacity among males was 1000 ce more 
than in the first group, but among the females the average was just 
as low, 1500 ce to 2000 ec, as in group one. Seven patients, al! 
males, had angina without breathlessness. Their average vital 
capacity was between 3500 ce and 4000 ce. 

Since the spring of 1917 I have followed the variation in the vita! 
capacity of all cases of heart disease that have been under my care. 
When cardiac insufficiency of the congestive type has existed the 
vital capacity has followed closely the change in the clinical condi- 
tion. It has proved to be a good index of the amount of resery: 
power possessed by the heart. 

In 4 cases the vital capacity has been determined over periods 
ranging from nineteen months to nearly five years. The clinical 
condition in cardiac insufficiency is more clearly shown by charts 
of the vital capacity readings than by the graphic representation 
of any other measurement, or any other record such as a statement 
of the amount of effort that can be made without dyspnea. 


Cask I.—James M., aged forty-four years in 1917. Seen in the 
Cardiac Clinic of the Massachusetts General Hospital. He had 
mitral stenosis of rheumatic origin with auricular fibrillation. 
When the vital capacity was first determined in 1917 he could not 
walk 100 yards without stopping for breath. Apex rate 125, 
radial rate 105. His vital capacity was 1300 ce. which was 32 per 
cent of the normal (West’s standard). The next week he returned 
to the out-patient department. He had taken 2.1 grams of active 
digitalis leaf. He felt better. Two days after beginning to take 
the digitalis (0.1 gram, 3 daily) he had a free diuresis. After this 
occurred he had less dyspnea. His vital capacity had increased to 
41 per cent. 

March 1, 1917. Patient has felt quite well the past few days. 
Heart rate 80, deficit 10. Vital capacity 48 per cent. Resumed 
work today as assistant agent at railroad station, March 17. Has 
worked steadily for two weeks. Can now walk a quarter of a mile 
without stopping. Heart rate: Apex 52, radial 52. 

Vital capacity continued to fise under digitalis treatment as 
shown by the chart until on April 7, 1917, it was 54 per cent. On 
May 19, 1917, the vital capacity was 52 per cent. He stated at 
this time that he could walk a mile without shortness of breath. 
Pulse 66. No deficit. 

When next seen over two years later on November 31, 1919, he 
presented evidence of severe cardiac weakness. He said he was 
unable to walk 200 yards without stopping. For two months his 
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exercise had been restricted by breathlessness. He coughed a good 
deal and he said that he slept poorly and complained of pain in the 
region of the liver. Slight swelling of the ankles had been noticed 
several days previously. The liver was swollen and tender and 
there was fluid in the chest (hydrothorax). The vital capacity 
had fallen to 1000 cc or 24 per cent. The pulse was 72, no deficit. 
During the following week he took 3.3 grams of digitalis leaf. His 
vital capacity rose to 37 per cent. Pulse 56, no deficit. December 
29, 1919. Marked dyspnea even at rest. Has taken no digitalis 
for four weeks as his local doctor said he would be better off without 
it. Apex rate 108, radial 76. 
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Cuart III. Case I.—Mitral stenosis with auricular fibrillation. Improvement 
from digitalis without bed rest. Record of vital capacity for period of nearly 
three years. 


On January 12, 1920, he returned to the clinic in very bad condi- 
tion. In spite of having taken 4 grams of digitalis leaf during the 
previous fortnight the vital capacity had fallen to 850 ce which was 
21 percent. The apex rate was 120, the radial 90. Death occurred 
a few days later. 

The chart shows an increase of 750 ce in the vital capacity which 
must be attributed to digitalis as he was given no other treatment. 
He took no regular rest and resumed work before the pulse deficit 
had disappeared. His vital capacity rose in three months to 54 
per cent of the normal. Among 19 ambulatory cases of heart disease 
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in which I followed the change in vital capacity resulting from treat- 
ment only 1 other case showed as marked arise. The effect of 
bed rest, measured by the increase in vital capacity has been much 
greater. 

When the patient returned over two years later with his heart 
greatly weakened it will be noted that although he stated that he 
could walk further than in February, 1917, before he had to stop, 
the vital capacity was lower. Rapid improvement with a rise of 
530 ce in the vital capacity in one week followed the employment of 
digitalis and rest. Omission of digitalis for one month resulted 
disastrously. 
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Cuart IV. Case II.—Acute myocarditis. Increase of vital capacity from 23 
per cent to 74 per cent while in bed. 


Case II.—The clinical history of this case has already been 
published, and a portion of the vital capacity readings.’° The 
patient, a young man of twenty-one, had acute rheumatic myo- 
carditis. He had been ill nearly three months when admitted to 
the Baptist Hospital, Boston, on June 4, 1918. For five weeks 
previous to entrance he had been unable to lie down in bed owing to 


10 Pratt, J. H.: Southern Med. Jour., 1920, 13, 481-490. 
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dyspnea. His vital capacity on admission was reduced to 1100 ce 
which was 23 per cent of the normal (West's standard). The next 
day it was 1000 ce or 21 per cent. After he had been at rest in the 
hospital twenty-four days the vital capacity was still 21 per cent. 
In September and October there was a marked rise. It increased 
from 45 per cent on September 10 to 69 per cent on October 11, 
being an increase of 1125 cc. When he left the hospital on Novem- 
ber 3, the vital capacity was 74 per cent. Under rest and graduated 
exercise it rose slowly until it reached 89 per cent in July, 1919. 
He was then not short of breath after walking any distance on the 
level. He took up his work as a clerk in an importing house at this 
time. ‘I'wo years later in June, 1921 his vital capacity reached the 
maximum. It was 4350 ce or 92 per cent of his normal. The 
chart (Chart IV) covers a period of three years and shows, (1) how 
low the vital capacity may fall in acute myocarditis and yet recovery 
occurs, (2) the beneficial effect of long continued rest in restoring 
the vital capacity, (3) the restitution of the vital capacity nearly 
to normal in the course of three years. This patient has an enlarged 
heart with aortic and mitral insufficiency. 


Case III.—The chart (Chart V) gives the vital capacity record 
over a period of five years, in this case of mitral stenosis with 
auricular fibrillation. Miss H. P. was forty-nine years of age in 
1917, when the vital capacity was first determined. It was then 
1600 ce or 52 per cent of the normal. She had pounding of the 
heart and a slight sense of suffocation and pressure across the 
sternum if she took even a few steps rapidly. At times when 
nervous she had these symptoms while at rest. In 1918 she was 
stronger. On May 29, I noted: “No trouble from heart. Pos- 
sibly slight breathlessness at times. No palpitation.’’ Her pulse 
that day was 46 at the apex and the wrist. The vital capacity was 
2000 ce which was 65 per cent of her normal. Since 1918 she has 
been unable to move about freely. without discomfort. The cardiac 
power has been less and the chart shows that the vital capacity has 
never been so high. Since June, 1919, it has only twice been 
recorded above 50 per cent. 

In the late fall of 1920 she had a severe attack of rheumatic 
myositis, pericarditis and pleurisy. The great fall in vital capacity 
with its subsequent slow rise is indicative of involvement of the 
heart muscle by the rheumatic infection. On January 28, the vital 
capacity reading was only 350 ce or 11 per cent. The following day 
after the withdrawal of 990 ce of a somewhat turbid serous fluid 
from the left pleural cavity it was 500 ce or 16 per cent. The 
dyspnea which had been marked for several days was lessened. 
‘Two days later she appeared very sick and weak. An attempt to 
obtain the vital capacity was unsatisfactory. The amount of air 
expelled from the lungs was only 150 ce. It is probable that not 
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only this low reading, but the others obtained while the patient 
was very ill were less than the true vital capacity. The rise in th« 
curve was slow and was only 925 ce or 30 per cent on March 16 
when patient’s general condition was much improved. The vital 
capacity rose until July, 1921, when it reached 1625 ce or 53 per 
cent. She could then walk slowly twenty-five to fifty yards on the 
level without breathlessness. In April, 1922, she was unabk 
to lift light objects such as a blanket without producing pounding 
of the heart and a slight sense of suffocation. The vital capacity 
on April 18, 1922, was 1250 ce or 41 per cent. (On June 22, it had 
fallen to 1100 ce or 36 per cent without any definite change in her 
clinical condition.) The pulse has been kept slow during the past 
six years by the constant administration of digitalis. 
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Cuart V. Case III.—Vital capacity record over period of five years in a cas« 

of severe mitral stenosis. Fall of vital capacity during attack of acute rheumatic 

pericarditis with slow rise during convalescence. 


Case IV.—F. S., male, aged fifty years, when he came under 
observation in 1920. For ten months had been troubled with 
“ wheezing” when he laid down at night. Increasing breathlessness 
on exertion gradually developed. About May, 1920, the effort of 
walking up a single flight of stairs made him short of breath. In 
June he had a severe attack of dyspnea which lasted all night. 
Cheyne-Stokes breathing first noticed then. It occurred every 
night when asleep. When I saw him he presented evidence of 
cardiosclerosis. The blood-pressure was high. Systolic pressure 
180 mm.; diastolic pressure 120 mm. The pulse was regular, but 
alternating. His vital capacity was 2475 cc or 51 per cent of the 
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normal. He was admitted to the Baptist Hospital that day. Under 
strict bed rest and the Karrel diet the attacks of dyspnea ceased 
and the vital capacity rose to 3400 cc or 69 per cent on September 28. 
The administration of 2 grams of digitalis leaf in a single dose was 
followed by a second and more rapid rise (Chart VI). From October 
9 to 11 the vital capacity increased from 3350 ce to 3650 cc. When 
he left the hospital on October 20, it was 3750 or 76 per cent of the 
normal. This was an increase of 1275 ce or 21 per cent during the 
six weeks of hospital treatment. On March 30, 1921, the auricles 
began to fibrillate. This proved to be a permanent arrhythmia. 
His heart was digitalized at the time of onset. The pulse remained 
slow, the rate being 60 to the minute. 


Cuart VI. Case IV Cardiosclerosis with cardiac insufficiency. Vital capac- 
ity record from September, 1920, to April, 1922. Note rise as result of rest treat- 
ment followed by a second sharper rise after administration of digitalis. Slow 
fall in 1921 resulting from increasing cardiac weakness. 


Four days later his vital capacity was taken and found to be 
higher than at any time since he had been under observation. It 
was 3875 ee or 79 per cent. On April 6, it rose to SO per cent. 
With the onset of the abnormal cardiac mechanism, however, 
Cheyne-Stokes breathing which had disappeared when the patient’s 
condition improved in the hospital, returned and persisted. ‘There 
was a gradual fall of vital capacity from the height of SO per cent 
reached in April, 1921 to 66 per cent in December. In February, 
1922, he began to be troubled again with dyspnea when at rest. His 
sleep was troubled. He would awake during the hyperpnoeic phase 
of Cheyne-Stokes breathing. Readmitted to the Baptist Hospital. 
Under the usual treatment, by rest, morphin, digitalis, and Karrel 
diet, his condition improved and the vital capacity rose to 3575 ce 
or 73 per cent on April 6. 

In this case four points may be emphasized. (1) The steady slow 
rise of the vital capacity after rest treatment was begun in September 
1920, lasting eighteen days, then a stationary condition for a week 
followed by a slight drop. (2) The sharp sudden secondary rise 
beginning October 9, 1920, which is attributed to digitalis. (3) The 
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rise to the maximum on April 6, 1921, after the establishment of the 
abnormal cardiac mechanism (auricular fibrillation). (4) The 
slow steady fall from April to December, 1921, accompanied for 
several months by only slight signs of diminishing cardiac power. 


The graphic records on the charts of these and similar cases 
show the value of long continued observations of the vital capacity 
repeated over a long period of time in measuring the increase or 
decrease of cardiac power. They will be found to be a distinct aid 
in the treatment and prognosis of heart disease. 

Conclusion. I am sure of the facts presented. The deductions 
given are simply my interpretation of them. I would present this 
work in the same spirit that moved John Hutchinson in 1846 to 
close the report of his studies with these words. “The deductions 
I have ventured to draw” (from the facts presented) ‘I wish to 
advance with modesty, because, time, with its mutations, may so 
unfold science as to crush these deductions and demonstrate them 
as unsound. Nevertheless, the facts themselves can never alter, nor 
deviate in their bearing upon respiration—one of the most important 
functions in the animal economy.”’ 


EXPERIENCES IN NEW YORK HOSPITAL WITH THE TREAT- 
MENT OF LOBAR PNEUMONIA BY A SERUM-FREE 
SOLUTION OF PNEUMOCOCCUS ANTIBODIES.* 


By Lewis A. Conner, M.D., 


NEW YORK. 


DurinG the past two years all the cases of lobar pneumonia 
admitted to the adult wards of the First Medical Division of the 
New York Hospital have been treated by the intravenous use of a 
serum-free solution of pneumococcus antibodies prepared according 
to the method of F. M. Huntoon! and supplied to the hospital by 
the Mulford Biological Laboratories. The study of the effects of 
this antibody solution has been made with the codperation with 
the Second Medical Division of Bellevue Hospital where the same 
method of treatment has been employed during the same period of 
time? 

The preparation of the solution is based upon the capacity of 


* Read at the meeting of the Association of American Physicians, Washington, 
D. C., May, 1922. 

' Tr. Philadelphia Path. Soc., 1920, 22, 75. Jour. Immunol., 1921, 6, 117. Hun- 
toon and Etris: Jour. Immunol., 1921, 6, 123. Huntoon and Craig: Jour 
Immunol., 1921, 6, 235. 

2 Cecil and Larsen: Jour. Am. Med. Assn., 1922, 79, 343. 
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bacteria to absorb their specific antibodies from immune serum. 
Pneumococci of the three fixed types are exposed to the action of a 
polyvalent immune serum. The organisms are then centrifugated 
out and washed to remove the serum proteins. These sensitized 
bacteria are then treated with a mildly alkaline salt solution in which 
some of the attached antibody splits off and becomes free. It is 
this solution containing the freed antibodies which, after some 
further treatment and standardization, is used therapeutically. 
The solution contains 0.85 per cent of sodium chloride, 0.25 per 
cent of sodium bicarbonate and a small amount of bacterial proteins. 
The serum proteins remaining are too small in amount to detect 
by chemical means. The solution in test shows antibodies against 
all three fixed types of pneumococci although its potency is much 
greater against Type I than against the other two types. 

In view of the fact that the medical service is a comparatively 
small one it was thought best to subject all the pneumonia patients 
to this method of treatment rather than to attempt to run simul- 
taneously a series of control cases, and, in order that the mortality 
figures under this method of treatment might fairly be compared 
with those of the hospital in other years, all cases not frankly con- 
valescent, even those with an obviously hopeless outlook, were 
included in the treatment. The experiment was carried over two 
winter seasons in order to lessen somewhat the chance of error due 
to seasonal variation in the severity of the disease, and the treat- 
ment was limited to adult cases because of the much more favorable 
course that the disease is known to run in children. 

Among the 120 cases in adults diagnosticated as lobar pneumonia 
only 4 failed to receive treatment by the antibody solution. One 
of these 4 was admitted in coma, with pulmonary edema, and the 
diagnosis was established only by autopsy. The 3 other cases 
failed to receive the treatment either because they were convalescent 
when admitted or because the solution was not available at the 
time. ‘These all recovered. 

In addition to the use of the antibody solution the patients 
received the usual symptomatic treatment. Digitalis was adminis- 
tered only to such patients as seemed to demand special cardiac 
support. 

The routine practice has been to give the first intravenous injec- 
tion of the solution just as soon as the diagnosis could be definitely 
established, without waiting for the report of the sputum typing, 
and to repeat the injection daily thereafter until the temperature 
showed no further disposition to rise materially or until it was 
obvious from other indications that the patient was out of danger. 
One patient received 9 injections, several received 6, a majority 
of the patients received either 2 or 3 and 34 patients were 
given but a single dose. After some experimentation the routine 
dosage decided upon was 50 cc of the solution for men and 25 ce for 
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women. Occasionally smaller doses were givei when the general 
condition of the patient seemed to demand caution. 

‘The immediate effects of the injection are very similar to thos« 
frequently seen, especially in febrile cases, after the intravenou 
injection of any foreign protein. After an interval varying from 
twenty-five to forty-five minutes there is usually a sharp rigor 
lasting from twenty to thirty minutes, with a rapid rise of temper- 
ature of from 2° to 4°. Temperatures of 106° or 107° F. ar 
not very uncommon. During the chill the pulse becomes rapid and 
small, the color dusky and cyanotic and, if the reaction is severe, 
there may be a transient mild delirium. The rise of temperature i: 
promptly followed by a sharp drop which in the course of a few hours 
may amount to 6° or 7°. ‘This fall in temperature is usually accom- 
panied by profuse sweating, marked slowing of the pulse and a 
striking improvement in all the subjective symptoms. 

In favorable cases this drop in temperature may mark the end 
of the febrile stage and the beginning of convalescence. In most 
cases however the fever begins to rise again within twelve hours and 
within twenty-four hours may reach its former level. Very often, 
however, the temperature does not go quite so high and the patient's 
general condition will have changed so much for the better that a 
second injection may seem unnecessary. ‘The response to a second 
injection is usually quite similar to that to the first. Occasionally 
the reaction is less pronounced, and in a few instances a second or a 
third injection has been followed by a more severe reaction than the 
first. Rarely a case is met with in which no distinct reaction occurs 
and no fall of temperature results. 

Among the 116 patients treated the infecting bacterium was 
identified in all but 13 instances. Among these 103 cases in which 
the exciting organism was known, were 13 in which the bacterium 
incriminated was not the pneumococcus. In 9 of these latter a 
hemolytic streptococcus was found, in 1 a non-hemolytic strepto- 
coccus and in the remaining 3 the Friedliinder bacillus. 


TABLE I.—-MORTALITY OF ALL PNEUMONIA CASES TREATED, AND OI! 
THOSE TREATED CASES WHICH PROVED TO BE DUE TO ORGANISMS 
OTHER THAN THE PNEUMOCOCCUS. 


Total cases treated Non-pneumococcus cases treated 
ality Cases. Died Mortality 
1920-21 76 10 13.1% 8 3 37.59 
1921-22 40) 7 7.5% 5 3 60.0°; 
Total 
2 years 116 17 14.6% 13 6 16.10 
A 
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In Table I is shown the total number of patients treated in 
each of the two seasons, with the percentage mortality, and also the 
mortality figures among the patients caused by organisms other than 
the pneumococcus. It will be seen that for the 116 patients repre- 
senting the entire number treated the mortality was 14.6 per cent. 
Among the 13 non-pneumococcus patients however the death rate 
was 46.1 per cent. 

In 13 of the cases, as has been said, the exciting microérganism 
could not be identified, because of inability to secure satisfactory 
sputum for typing and of the fact that blood cultures were sterile. 
\s the mortality in this group was very low (7.7 per cent) it seems 
highly probable, however, that they were all pneumococcus cases 
and they have been reckoned as such in Table II, in which the 
figures for 103 pneumococcus cases are given. 


TABLE II.—-MORTALITY OF PNEUMOCOCCUS CASES. 


Proved 
pheumococcus cases 


Mor 


Cases. Died 
ality 


1920-21 
1921-22 


Total 
2 vears 


Table III] shows the relative proportion of the different types 
among the 90 proved pneumococcus cases, together with their 
respective death rates. Type IV is conspicuous by reason both of 
its high incidence and its very low mortality. 


TABLE III.—TYPES OF PNEUMOCOCCUS. ANALYSIS OF YO CASES. 


Percentage Percentage 


Types. of total mortality 


In Table IV is shown the number of pneumococcus cases yielding 
positive blood cultures and the fate of these cases. It should be 


pneu coccUus Cases pneu woccus Case 
S| 58 6 10.32% 10 l 10.0 68 7 10.3 
32 0 0 30 11.4 
| | 90 10 13 l 7.7 | 103 11 10.6 
I 23 25.5 13.0 
II 10.0 2 22.2 
III 10.0 3 
19 4.4 2 
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explained that as a rule only a single blood culture was taken. It j 
possible that more frequent cultures might have shown a somewhat 
higher ratio of bacteriemias. 


TABLE IV.—-FATE OF PNEUMOCOCCUS CASES WITH 
POSITIVE BLOOD CULTURES. 


Recovered 7 1 0 2 
Died 2 2 0 0 
Total 9 3 0 2 


BEHAVIOR OF THE LeuKocyTEs. The effect of the antibod) 
injections upon the leukocytes was studied in a number of the cases, 
with extraordinarily varying results. In a majority of these cases 
there was either a slight, transient diminution in the number of 
leukocytes and in the percentage of polymorphonuclear cells or no 
change at all. In some cases the reduction in the number of leuko- 
cytes was considerable and seemed to be permanent, while in a few, 
profound changes in the leukocytes were observed. For example, 
in one patient, who on admission showed a leukocytosis of 21,800 
and a polymorphonuclear percentage of 89, the count, thirty minutes 
after the first injection and at the beginning of the chill, was 5100 
and the polymorphonuclear cells were 90 per cent; thirty minutes 
later, at the end of the chill, the leukocytes numbered only 1500 
and the percentage of polymorphonuclear cells was 40; fort) 
minutes later the count was 3750 and 90 per cent, with man) 
transitional cells; four hours later the leukocytes numbered 18,000 
with 91 per cent of polymorphonuclears and many transitionals, 
and twelve hours later the leukocytes had again fallen to 4000) 
with 77 per cent of polymorphonuclears. In only a very few case 
was an increase in the leukocytes observed and in these the chang: 
was slight and insignificant. It seems safe to conclude therefor 
that whatever the nature of the action of the antibody solution 
the beneficial effects cannot be ascribed to any stimulation of th 
phagocytic leukocytes. 

Errect Upon Reso.ution. In those cases in which the effect 
of the treatment was sufficiently early and decisive to give valu 
to the observations it was found, as was to have been expected, 
that no such prompt and striking effects were produced upon th« 
anatomical changes in the lungs as were seen in the constitutiona! 
manifestations of the disease. Evidences of the beginning of resolu- 
tion usually appeared within twenty-four or forty-eight hours after 
the critical defervescence but the process seemed rather more deliber- 
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ate than after a normal crisis. Nevertheless in a good many cases 
one had the impression that both defervescence and the completion 
of resolution had been hastened by the treatment. 

Compuications. The series of cases studied was too limited to 
enable one to draw any satisfactory conclusions as to the effect of 
the treatment on the tendency to complications. Among the 103 
pneumococcus cases empyema occurred 6 times (‘Type I, 2 cases; 
Type III, 1 case; Type IV, 3 cases) and pericarditis 3 times 
(Type II, 1 case; Type IV, 2 cases) 
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Discussion. In attempting to estimate the effectiveness of any 
form of treatment in lobar pneumonia one must rely chiefly upon the 
influence of such treatment upon the death rate. There are, 
however, two other criteria which are entitled to some weight; 
namely, the ability of the treatment to cut short the disease when 
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administered early, and the results of treatment in cases associated 
with a demonstrable bacteriemia. 

In the present series we have unfortunately no group of control 
cases carried on simultaneously with which to compare the mortality 
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rate of the treated cases, and must rely upon the record of the Hos- 
pital in past years. ‘Taking the official figures of the Hospital for 
the last twenty years for which these are available up to and includ- 
ing 1917 (the years 1918 and 1919 having been influenza years) it is 
found that with the exception of three years the mortality of lobar 
pneumonia ranged constantly between 30 and 39 per cent. In the 
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three exceptional years the mortality was respectively 27, 26 and 


20 per cent. The average for the twenty years was 32.2 per cent. 


It should be emphasized, however, that these figures include not 
only the adult cases but also all those occurring in children, in whom 
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the death rate from lobar pneumonia is, of course, very much lower. 
The cases of pneumonia in children constitute from 20 to 30 per 
cent of the total Hospital cases, so that the mortality figures for the 
adult cases alone would be considerably higher than those given 
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above. In contrast to these hospital figures we have for the period 
hetween July, 1920 and April 20, 1922, 116 treated patients, with 
a mortality of 14.6 per cent, or if we include the 4 patients not 
treated with the antibody solution, 120 patients with a mortality 
of 15 per cent. One must assume then either that in these two last 
years the pneumonia cases ran a much milder course than that of 
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other years or that the special treatment had a distinct effect in 
reducing the mortality. As to the former assumption there are 
certain facts which seem to indicate that the disease may have been 
somewhat milder than usual. These are the high incidence of 
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‘Type IV cases, amounting to 54 per cent of the proved pneumococcus 
vases, and the small percentage of positive blood cultures found 
among this group. On the other hand the impression one received 
from the appearance and condition of the cases upon admission was 
that they were quite of average severity. In respect of their degree 
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of constitutional disturbance and of the extent of lung involvement 
they gave no indication of being especially mild cases. 

If we exclude from the 116 treated cases the 13 known to have 
been due to organisms other than the pneumococcus, in which no 
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effect from the treatment could reasonably be expected, we have 10: 
cases with a mortality of 10.6 per cent. 

From statistics collected by Cole* from all available sources he 
concludes “that when the disease is not influenced by specifi 


3 Article on Lobar Pneumonia, Nelson Loose-leaf Medicine, vol. 1, p. 203. 
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treatment the average hospital mortality rate in cases associated 
with the different types of pneumococci is about as follows: 


Mortality rate. 
Cases associated with Type I pneumococci 25 to 30 per cent. 
Cases associated with Type II pneumococci 25 to 20 
Cases associated with Type III pneumococci . 4£5t0 50 
Cases associated with Type IV pneumococci . + 15to20 
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Among the 90 proved pneumococcus cases in the present series the 
mortality rate in each of the four types was respectively 13.0, 22.2, 


33.3 and 4.1 per cent. The number of the cases of Types Il and 
III is too small to be of much value statistically, but there is nothing 
ADMITTED November 28, 1920 
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in the mortality figures to suggest that the treatment had any 
special influence upon these cases. With respect to Types I and 
[V however, the percentage mortality is so much below that of the 
averages for these types that it is difficult to resist the conviction 
that the treatment did actually have a favorable influence upon the 
death rate. 
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The question whether or not the treatment by the antibody solu- 
tion is capable of cutting short the disease is one that is difficult to 
answer positively, for one can never be certain in a given case that 
the crisis may not occur spontaneously as early as the third or fourth 
day of the disease. Such early crises are seen in a small percentage 
of the cases under any form of treatment. Nevertheless in the 
present series, when the opportunity was afforded of using the 
treatment in the early days of the disease, a permanent fall of 
temperature followed immediately after the injection in such a 
considerable proportion of the cases that one can hardly escape the 
conclusion that in these cases the early defervescence was the direct 
result of the treatment. 
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In the series of temperature charts which follows some of the more 
striking examples of such early defervescence are shown. A similar 
immediate and permanent fall in temperature was seen also in some 
of the cases admitted in a later stage of thedisease, but in such cases 
the likelihood is much greater that this critical drop may have been 
merely a coincidence. 

In the charts shown the type of pneumococcus found in the sputum 
is indicated in the upper right corner. The crosses (X) mark the 
points at which an injection was given. Although examples of 
such early defervescence are shown in cases associated with each: 
of the four pneumococcus types, it will be noted that some of the 
most striking effects were obtained in Type IV cases. This result 
was entirely unexpected and is difficult to explain. It is hardl) 
necessary to say that the temperature charts presented are not 
intended to represent the effect of the treatment in the average case. 
A good many cases, even among those that received fairly earl) 
treatment, failed to show such prompt and convincing results. 

The number of pneumococcus cases with positive blood culture= 
is too small to be entitled to much weight in attempting to estimat« 
the effectiveness of the treatment. Among the 14 cases, however, 
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10 recovered. This mortality rate of 28.5 per cent is considerably 
less than that expected under the ordinary form of symptomatic 
reatment. In Cole’s series of cases at the Hospital of the Rocke- 
feller Institute there were (excluding Type I cases in which specific 
treatment was employed) 199 cases in which blood cultures were 
positive, and among these the death rate was 67.1 per cent.‘ 

NATURE OF THE THERAPEUTIC Errects. If, from the evidence 
offered above, it be assumed then that the special treatment em- 
ployed in this series of cases does actually possess some curative 
qualities in lobar pneumonia the question at once arises as to what the 
nature of these curative qualities is. Are the effects the result solely 
of the content of the solution in antibodies of the three fixed types 
of pneumococci; or does the solution, in addition to the specific anti- 
bodies, contain perhaps some group protective bodies of less specific 
nature, or finally, are the effects entirely non-specific and of allied 
nature to those frequently seen after the intravenous injection of 
any foreign protein? 

It is difficult to ascribe the results observed in the present series 
of cases solely to the presence in the solution of antibodies of the 
three fixed types for the reason that some of the most striking 
effects were seen in cases associated with Type IV pneumococci. 
Not only was the mortality rate among this group of cases extremely 
low (4.1 per cent) but some of the most convincing evidence as to 
the ability of the treatment, in certain cases at least, to abort the 
disease is found among Type LV cases. 

The theory that the action may be purely non-specific, and due 
merely to the 4 ge of a foreign protein, gains a certain plausi- 
bility from the fact that the constitutional reaction immediately 
following the injection, which appears to be an essential part of the 
curative mechanism, is indistinguishable from that usually seen 
after injections of protein, and from the fact also that the thera- 
peutic effects seem to be quite as distinct in the Type IV cases as 
in those of the fixed types. Such non-specific action cannot well 
be explained upon the basis of increased phagocytosis for in most 
cases there was a fall, rather than a rise, in the leukocytes as a result 
of the injections. 

Among several other theories advanced to explain the beneficial 
effects frequently seen in various infectious processes following the 
intravenous injection of foreign protein substances is that which 
uscribes to such non-specific injection the power of mobilizing 
specific antibodies which have already been formed but have not 
been detached from the tissue cells. Ludke and others have offered 
experimental evidence which indicates that protein injections do 
increase the amount of circulating antibodies in immune animals. 
Recently Larson,’ as the result of experimental work, has suggested 


* Cole Loc. cit 
5 Minnesota Medicine, 1919, 2, 332 
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that many bacteria, such as streptococci, pneumococci, etc., ar 
imperfect antigens in that, while they are capable of producing 
antibodies, they lack the power of setting free these antibodie- 
from the tissue cells, and that this latter effect can be brought about 
by foreign protein injections. In other words, Larson believes, 
the stimulus necessary to excite the cells to the production of the 
antibodies is specific but that needed to cause the cells to throw off 
the antibodies—the exfoliative stimulus—is not necessarily specific. 
In accordance with this theory one might assume that the effects 
observed in the present series were due not so much to the specific 
antibodies contained in the solution as to the antibodies liberated 
from the patient’s own cells by some non-specific action (protein or 
otherwise) of the injections. 

But there are several difficulties in the way of accepting the 
theory of purely non-specific action. Apart from the fact that the 
solution is known to contain only minute quantities of protein 
(since practically all of the serum proteins have been removed by 
washing), there is the striking difference in its action upon th« 
pheumococcus pneumonias and upon those due to the streptococcus 
and Friedlinder’s bacillus. Among the 13 patients associated with 
these latter organisms the mortality rate was 46.1 per cent, and there 
was nothing in the clinical course of any of the cases to suggest that 
it has been influenced favorably by the treatment. Finally, there is 
the objection that although foreign protein injections have often 
been used in lobar pneumonia the results have been generally 
disappointing. Petersen,’ upon theoretical grounds, is inclined to 
believe that little can be expected in pneumonia from this form of 
therapy. 

The hypothesis that the solution may contain beside the specific 
type antibodies some group protective substances of less specific 
nature would seem, perhaps, best to explain the results observed, but 
until much further evidence is secured the nature of the therapeutic 
action of this method of treatment must remain in doubt. 

ADVANTAGES AND DRAWBACKS OF THE Metuop. It is clear that 
any method of treatment which permits of the introduction into 
the circulation of the specific pneumococcus antibodies in a serum- 
free solution has, a priori, certain obvious advantages over the 
methods of rational therapy in present use. The possible risk of 
anaphylactic shock and the serious discomforts of serum sickness 
are entirely avoided. Moreover the fact that treatment need not 
be withheld until sputum typing has been done and the causative 
organism definitely determined means a saving of from twelve to 
twenty-four or more hours—a point of no inconsiderable importance, 
since time is a factor to be reckoned with. 

The treatment under consideration certainly possesses these 


6 Protein Therapy and Non-specific Resistance, New York, 1922, p. 125. 
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advantages. In none of the cases treated was there any suggestion 
of an anaphylactic reaction or of subsequent serum sickness. More- 
over the quantity of liquid to be injected is relatively small and the 
technic simple. ‘The method has, however, one serious drawback in 
that the immediate, or so-called thermal, reaction is sometimes very 
severe and may even result in death. In one of the present series 
of cases death seemed to be directly due to the severity of this 
reaction. A previously healthy man, aged thirty-six years, admitted 
on the evening of his third day of illness, showed suspicious signs in 
his right upper lobe, with evidences of very severe intoxication 
rapid pulse, great prostration and mild delirium. The following 
morning there were frank signs of consolidation and he was given 
an intravenous injection of 50 ce of the antibody solution, the 
routine dose for male patients. Thirty minutes later he had a severe 
rigor. His temperature rose rapidly to 109° F., he became uncon- 
scious and cyanotic, with involuntary stools, extremely rapid, feeble 
pulse, labored breathing and profuse sweating. The hyperpyrexia 
continued for four hours, when death ensued. No sputum was 
obtained for typing but a postmortem lung puncture yielded a 
growth of non-hemolytic streptococcus. Although this was the only 
fatality that could in any way be ascribed to the treatment the 
reaction in several other cases was for the moment distinctly alarm- 
ing. It was the occurrence of these severe thermal reactions that 
forced the decision to limit the dosage in women to 25 cc. Even 
this amount occasionally produced a severe reaction. Indeed there 
seemed to be no very distinct quantitative relationship between 
the amount of the solution injected and the severity of the thermal 
reaction. In one individual 25 ce or even 10 cc might produce a 
more severe immediate effect than would 50 ce in another, and 
even in the same patient the injection of 50 cc might cause no greater 
reaction than would 25 ce. 

The question as to whether this thermal reaction is an essential 
part of the therapeutic mechanism could not be definitely answered. 
The general impression has been that the beneficial effects were apt 
to be more distinct in cases which responded with a sharp thermal 
reaction, and yet in a few instances a prompt and permanent drop 
in temperature was seen when the injection was followed by no 
chill and by no distinct rise in fever. 

As a result of our two years of experience with the use of this 
method of treatment I feel that the evidence that it has some actual 
curative value is too strong to be disregarded. ‘This «vidence 
relates chiefly, though not entirely, to cases associated with Type | 
and Type IV pneumococci. If the therapeutic effects depend 
altogether upon the specific, type antibodies contained in the solu- 
tion one must then assume that the antibodies of one or more of 
these types are effective in neutralizing the toxic products generated 
by at least certain of the organisms comprising the heterogeneous 
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group known as Type IV. Aside from the theoretical importance 
of Huntoon’s work in obtaining antibodies free from immune serum, 
the method seems to me to mark a step forward along the path 
toward a satisfactory form of rational treatment for lobar pneu- 
monia. ‘That this method at present constitutes such a satisfactor) 
form of treatment cannot be asserted. Much further clinical stud) 
is needed and some means must be found of controlling the severit) 
of the immediate reactions before it can safely come into general use. 

Summary. ‘The effect of treatment by the intravenous injection 
of a serum-free solution of antibodies of the three fixed types of 
pheumococci was studied in a series of 116 cases of lobar pneumonia 
in adults, covering a period of two years. All patients admitted 
to the service were treated, without any attempt at selection. The 
death rate for these 116 patients was 14.6 per cent. Among this 
group of cases were 13 in which the exciting organism was shown 
to be a streptococcus or the Friedliinder bacillus. The mortality 
rate for these patients was 46.1 per cent. Of the remaining 103 
cases 90 were proved to be due to the pneumococcus and the others, 
because of the low death rate among them, were regarded as probable 
pneumococcus cases. For these 103 patients the death rate was 10.6) 
per cent. Among the 90 proved pneumococcus cases Type IV 
pneumonias were conspicuous both by their high incidence (54.4 
per cent) and by their very low mortality (4.1 per cent). Although 
the series of cases studied is too small to justify any positive con- 
clusions the figures suggest that the treatment had some real curative 
value, with respect to Type I and Type II cases at least, and this 
impression is supported by the fact that in a considerable proportion 
of the cases in which treatment could be instituted early the progress 
of the disease was stopped short, and by the further fact that 
recoveries among the cases associated with positive blood cultures 
were more frequent than is usual under ordinary methods of treat- 
ment. The nature of the therapeutic effects of the solution is 
obscure in view of the apparent effectiveness of the treatment in 
Type IV cases. It is difficult to ascribe these solely to the contained 
type antibodies unless it be assumed that some of these may bi 
effective against certain of the organisms of Type IV. The diffi- 
culties in the way of explaining the beneficial results of the treatment 
on the score of some purely non-specific action are discussed. ‘The 
method is free from the disadvantages incident to the injection o! 
large amounts of serum. It has, however, one serious defect in 
that the immediate reactions following the injections are often 
severe and are occasionally dangerous. In one patient death seemed 
to be directly traceable to the severity of this reaction. The method 
is believed to represent a step forward in the direction of a satis- 
factory form of rational treatment but further clinical study is 
needed and some means of controlling the severity of the immediat« 
reactions to the injections must be found before it can safely b 
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PREGNANCY COMPLICATING HEART DISEASE.* 


By Haroutp E. B. Parprer, M.D., 


ASSISTANT ATTENDING PHYSICIAN NEW YORK HOSPITAL, CONSULTANT IN CARDIAC 
DISEASE, LYING IN HOSPITAL, NEW YORK CITY. 


THE question of the effect of pregnancy upon patients with heart 
disease has had my special attention now for over two years. | 
was attracted to it by the fact that the mortality which has been 
presented by the obstetricians who have written on this subject was 
so remarkably great, varying from 25 per cent to 50 per cent in 
different reports. These reports it is true were concerned only with 
the patients who developed symptoms or signs of cardiac failure 
and so did not give a proper picture of the mortality from heart 
disease during pregnancy and labor. They entirely left out of the 
picture the large number of patients who pass through this period 
without cardiac insufficiency in spite of having well developed 
valvular disease. Even in this special group of those showing evi- 
dence of cardiac insufficiency the mortality seemed much higher 
than it should be and so the management of these severe cases 
presented a very definite and pressing problem. 

Besides this, one is often called upon to give an opinion as to 
whether or not a certain woman with heart disease should be allowed 
to undertake childbearing. This is a question which we find it most 
difficult to answer, because the criteria upon which a decision should 
be based have not yet been definitely laid down. Here then we were 
doing pioneer work. It was felt that if a careful record were kept 
of the patients’ complaints together with a thorough examination 
of the heart and lungs, the filling of the arteries and veins and a test 
of the patient’s exercise tolerance, it would give us information, 
which when considered in the light of the patient’s further course 
should go far toward finding out what features will help us in the 
prognosis. We should be able to say with reasonable certainty 
whether or not the patient is liable to develop severe cardiac failure 
during pregnancy or labor, and whether or not she will be worse off 
in respect to her cardiac compensation after having had the child 
than if she had not had it. 

We have encountered cardiac disease in about 1 per cent of the 
patients who have applied to the hospital, to date about 50 patients 
in all but for various reasons only 35 are included in this report. 
See Table I). Of these 7 had mitral regurgitation as the chief valve 
lesion, 20 had mitral stenosis, 5 had aortic regurgitation while 3 
had both mitral stenosis and aortic regurgitation, so that there were 
23 stenosed mitral valves and 8 leaking aortic valves in the series. 


* Read before the Section on Obstetrics and Gynecology, New York State Medical 
Society, Albany, N. Y., April 20, 1922. 
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Marked enlargement of the heart was present in 6 patients, 4 o! 
these having both aortic and mitral disease. Ten patients had 
moderate (more than slight) cardiac enlargement. One of these 
had aortic disease, 1 a simple mitral regurgitation and the other 
8 mitral stenosis with or without regurgitation. 


TABLE I.—ANALYSIS OF 35 CASES. 


Per Per 
Valve lesion. Cases cent.' Enlargement. Cases. cent 

Mitral regurgitation. 7 20 
Marked . 6 17 

Mitral stenosis 57 

Aortic regurgitation yx 5 14 
Slightornone . . 19 54 

Mitral stenosis and aortic 
regurgitation . ook 3 9 


Evidences of cardiac failure were prominent in 15 of the patients 
of this series and 4 died of it. This more serious group included 9 
with mitral stenosis as their chief valve lesion, 3 with aortic regurgi- 
tation and 3 with both of these lesions; 5 of these hearts showed 
marked enlargement and 4 moderate (more than slight) enlarge- 
ment (Table I.) 


TABLE II.—ANALYSIS OF 15 SEVERE CASES. 


Per Per 
Valve lesion. Cases. cent. Enlargement. Cases, cent, 
Mitral stenosis .. 9 60 | Marked . er 5 33 
Aortic regurgitation 3 20 | Moderate 4 27 
Mitral stenosis and aortic 
regurgitation. . . 3 20 |Slightornone . . . 6 40 


Mitral stenosis is more frequent than aortic regurgitation in the 
serious group, but I do not feel that this indicates it to be a more 
serious lesion. Its occurrence in the serious group is 60 per cent and 
in the series as a whole 57 per cent while aortic regurgitation com- 
prises 20 per cent of the serious group and 15 per cent of the series 
as a whole in each case practically the same percentage. Note 
though, that all 3 cases of combined aortic regurgitation and mitra! 
stenosis appeared in the serious group. Moderate cardiac enlarge- 
ment was present in 27 per cent of the serious cases and 29 per cent 
of the series as a whole, practically the same percentage, but marked 
enlargement was found in 33 per cent of the serious cases and in only 
17 per cent of all cases. 

The presence of marked cardiac enlargement and of combined 
aortic regurgitation and mitral stenosis seem then to be the only 
pathological conditions which have a determining influence upon 
the seriousness of the patients cardiac disease. They are the only 
lesion more frequent in the serious group than in the whole series 
Yet patients with one of these conditions and even with both of 
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them have been observed to go through pregnancy and labor without 
alarming symptoms developing. 

Functional Grouping of Patients. In a further attempt to solve 
the problem we have used a classification of these patients based 
upon an estimation of the functional condition of the heart. 
They were divided into four groups on a basis of the circumstances 
under which they complained of symptoms of cardiac failure 
(breathlessness, palpitation, etc.) and upon their observed reaction 
to a test exercise (swinging a 5 or 10 pound dumb-bell held in both 
hands 20 times from near the floor to over the head). 

Group I includes those women who have definite physical signs 
of valvular disease and yet have never noticed unusual shortness of 
breath on exertion either before or during pregnancy. Their reac- 
tion to the test exercise was normal, or if not they were placed in 
Group II. 

Group II includes in addition to these, women who with definite 
signs of valvular disease have never noticed unusual shortness of 
breath on exertion except during this pregnancy or a preceding one 
or on unusual exertions when not pregnant. Their reaction to the 
test exercise was normal or moderately increased. If it was markedly 
increased they were placed in Group III. 

Group III includes besides these, women who have been kept 
conscious of their heart disease by the appearance of shortness of 
breath or palpitation on more than ordinary exertions when they 
were not pregnant, and whose symptoms have increased during 
this pregnancy or a preceding one but have not became severe 
enough to necessitate rest in bed, either during this pregnancy or 
at a time less than six months before its beginning. Their reaction 
to the test exercise was moderately increased: if markedly increased 
they were placed in Group IV. 

Group IV includes besides these, women who have had symptoms 
of cardiac failure on moderate exertions when they were not preg- 
nant or who have been in bed from cardiac failure within six months 
of the time of pregnancy. Their symptoms have become more 
easily produced during pregnancy but need not have made rest in 
hed necessary. Their reaction to the test exercise was moderately 
or markedly increased. 

The results of using this grouping have been published in detail! 
and it seems to be of considerable value in helping to decide whether 
or not the patient will have severe cardiac failure during pregnancy 
or labor. 

None of the 17 patients in Groups I and II developed marked 
symptoms of cardiac failure. Three of the 9 patients in Group III 
went through labor at full term without marked symptoms and 3 
of the 9 patients in Group IV did the same. It was felt that 2 


1 Pardee: Jour. Am. Med. Assn., 1922, 78, 1188. 
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of these 3 Group IV patients owed their relatively good condi- 
tion at labor only to the fact that the delivery was of the precipitat: 
character so that the strain of labor was at a minimum. 

It seems, then, that patients who fall into Groups III and [\ 
comprise all or almost all (for our series of 35 is too small to allow 
us to draw very sweeping conclusions) of those who will later develo), 
a serious degree of cardiac failure, and that the patients of Group 
IV are not likely to go through an average pregnancy and labor 
without trouble. 

That some are able to go through without serious symptoms is 
due perhaps to features of the individual patient quite outside of th: 
heart. During pregnancy some women are very active and cannot 
be restrained from doing a great deal while others are quite lethargic 
moreover the reactions of the nervous*system to the usual event 
of life will be very different from one patient to another. Thess 
things are an important feature of the management of a woman with 
failing compensation, for the over active or nervous woman will 
continually be throwing more strain on her heart than will one who 
is quiet and composed. 

The strain of labor itself is very different in different patients 
also, and this is obviously of great importance from the point of 
view of heart failure. A quick easy delivery will be much less of a 
drain on the reserve powers of the heart than will a protracted and 
difficult one. Therefore a small pelvis or a large baby or a primi- 
parous mother are matters which must be considered as carefull: 
as the more special circulatory features of cardiac enlargement 01 
valvular lesion. 

Treatment./The management of patients with heart diseas: 
during pregnancy is vitally dependent upon these observations 
It is evident that no matter what the valvular disease or the size o! 
the heart, the patient is safe as long as she does not develop sever: 
heart failure. Therefore abortion need never be advised on an) 
grounds but those of the appearance of heart failure. Nor need w 
fear its sudden and unexpected appearance, for it is a very rare event 
for severe failure to appear suddenly without warning; we hav: 
seen it only once in 50 cases. Usually it comes on gradually over : 
period of several days or weeks. Occasionally it comes less gradual 
during the hours of labor, but practically always gradually so that 
when its onset is recognized we can take steps to ward it off befor: 
it is too late. Quickening of the pulse and an increase in the respira 
tion are the first signs in any case, and along with these may go thi 
finding of persistent rales at the bases of the lungs posteriorly whic! 
do not disappear with deep breathing. If these signs are disr« 
garded the pulse and respiration become still quicker and edem: 
of the lungs may appear with cyanosis and frothy sputum. Edem: 
of the lungs may sometimes appear very abruptly in a patient wl 
has previously shown some quickening of the pulse and respiration 
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The secret of the successful treatment of these patients is to 
endeavor to prevent the appearance of pulmonary edema. During 
pregnancy when the pulse and respiration are constantly more rapid 
than normal and rales appear at the bases of the lungs the patients 
should receive the usual treatment for heart failure of this degree. 
They should be kept in bed on a light diet with restricted fluids and 
should be given a properly thorough course of digitalis for at least 
two weeks. If this does not relieve the dyspnea and diminish the 
rales in the lungs, and usually it will do so, then and not until then, 
do I feel that operative interference is indicated. 

When interference is indicated in these patients, no matter 
whether during pregnancy or during labor, the operation is being 
performed for the purpose of relieving a strain on the heart which 
is trying it beyond the limit of its capabilities. It seems almost 
unnecessary to make this statement and yet I think that only by 
facing it squarely can we be brought to see what sort of operation 
is indicated and what sort contraindicated, The operation must be 
such a one that it relieves the strain upon the heart promptly and 
must not itself impose an added strain. If the cervix is not dilated 
the operation of choice seems to me without question te be the 
abdominal section. If the cervix is dilated and the head engaged, 
then forceps may suffice. I am not favorable to version and extrac- 
tion for I feel that the shock of the intra-uterine manipulation is a 
factor to be avoided, so with a high disengaged head I would advise 
abdominal section even with some dilatation of the cervix. Ether 
is the anesthetic of choice and gas I think very dangerous even if 
given with oxygen, for it raises the blood-pressure and increases the 
work which the heart must do, thus throwing an added strain on the 
circulation. 

Never operate during a period of severe cardiac failure. The risk 
is greater then than at any other time and | think greater with 
operation than without it. The added strain may be the decisive 
factor in causing death. We should aim to operate either before 
severe failure has set in or after it has been recovered from and thus 
deal with a heart whose reserve is not entirely used up. 

When a patient has reached such a state of cardiac failure that 
treatment has necessitated rest in bed and when treatment has 
resulted in improving the compensation so that rales have disap- 
peared from the lungs and perhaps the effort of walking on the level 
can be undertaken without undue shortness of breath, it is then time 
to consider what this patient’s further course should be. How 
important is it that this baby should be born?) How much chance 
with her own life does the mother wish to take? 

Interference may be advisable but it is not obligatory for some 
cases go on very well even after an attack of severe decompensation 
and may, with proper care, complete their pregnancy and labor with- 
out further serious failure. Other cases though will relapse even with 
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the most careful treatment and these should have an abdominal 
section performed when the relapse is seen to be imminent. The 
severely ill patients should never be allowed to go beyond the 
fortieth week, for a large baby is, as has been pointed out, very 
undesirable. With patients who are considered to be of the most 
serious type, the Group IV cases, it seems to me that it would be 
well to consider inducing labor at the eighth month, thus ensuring 
a small child and an easy delivery, though this is less true with 
primipara than with multipara. 

Severe Cases. Sometimes in hospital work patients are first seen 
during an attack of acute cardiac failure with edema of the lungs. 
They are markedly dyspneic, cyanotic, coughing up pinkish frothy 
sputum, and show a very rapid heart rate, 120 or over, distended 
veins in the neck and labored rapid respirations. If this woman is in 
labor and it cannot be quickly ended by a medium or low forceps 
operation her case is nearly hopeless. Even before the operation 
is attempted, though, the cardiac failure should be treated to, if 
possible, improve her chances of pulling through. A hypodermic of 
i grain of morphin sulphate along with ;4y5 grain of atropin sul- 
phate should be given at once. Phlebotomy should be done and 
continued until the distended neck veins are collapsed, removing 
from 5 to 10 or more ounces of blood if necessary to produce this 
effect. Digitoxin should be given intravenously in a dose of +?) 
grain. 

This treatment will usually result in a temporary cessation of 
labor, an improvement in the respiratory distress and a diminution 
of the rales in the lungs. The patient should be carefully watched 
when labor shows signs of starting again and if the dyspnea increases 
an operation, either low forceps or Cesarean must be done in spite 
of the poor chances that it offers. An expectant policy at this time 
offers, I think, a poorer one. 

If the woman is not in labor this treatment affords a very good 
chance of recovery. We have had only one death from pulmonary 
edema when the patient was not in labor and this was during her 
third attack. When the patient is not in labor we have used oxygen 
inhalations from a closed inhaler with great benefit to the cyanosis 
and decrease in the dyspnea and have also noted a slight slowing 
of the heart rate. The oxygen used was diluted with about one- 
third air and was given during alternate fifteen minute periods. 
There is no indication for operative interference in these cases unless 
the above measures do not bring about improvement, and as we have 
said they usually do so. 

Mild Cases. When the patient shows only the lesser grades of 
failure during pregnancy she should be carefully guarded from 
exertions which cause shortness of breath or palpitation, for if such 
exertion is persisted in, the result will be cardiac overstrain and 
severe failure. A thorough course of digitalis lasting for a month 
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or six weeks will be found to improve the compensation of these less 
severe patients to some extent at least, and should be used in addi- 
tion to the restriction of activity. We have had 3 instances in 
our series of acute severe failure with edema of the lungs coming 
on as a result of sexual intercourse after the fifth month, and 1 
instance following a quarrel with the husband, so that these things 
must be warned against. 

Long continued rest in bed is not necessary for these patients 
unless the result of allowing them to be up is the appearance of 
rapid pulse and dyspnea on such exertions as walking about the 
house. If the compensation is as poor as this, though, they are to 
be considered as in the serious class and the question of treatment 
should be approached as has already been outlined. ; 

Permanent Effect. 1 am as yet unprepared to say whether or 
not pregnancy has a permanently bad effect upon the mothers’ 
heart. We have been able to follow up so few cases and the time 
of observation is so short that I cannot yet feel sure of the answer. 
It is, I think, in view and seems to depend a great deal upon whether 
or not the pregnancy and labor were associated with severe heart 
failure, as well as upon the character of the postpartum treatment 
of the cardiac condition. 

Summary. It should be evident from what I have said that it is 
not my feeling that abortion is often indicated for women with 
heart disease. Most of them will go through very well indeed, but 
it is our urgent duty to find some means of picking out those cases 
that will not go through without developing serious symptoms. 

Cardiac failure is the thing which we fear in all cases, and we 
should be guided in our prognosis and treatment by the presence or 
absence of symptoms or signs of cardiac failure and by the degree 
of severity of these when present. The pathological condition is of 
much less importance than the physiologic reactions. 

With proper observation and treatment severe cardiac failure 
should not occur during pregnancy, for if medical treatment does 
now ward it off, then interference is indicated. Even during labor 
its occurrence should be rare with careful observation and a promptly 
performed forceps or Cesarean section if severe failure seems immi- 
nent. 

Operation should not be withheld at any stage, even though the 
signs of failure are slight, if they are seen to be growing progressively 
worse under proper medical treatment. It is better to operate when 
the failure is moderate than to have to do so when it is severe. 

By such a coérdination of medical and surgical treatment | feel 
sure that it will be possible to obtain more live babies and to have 
fewer maternal deaths than any of the figures which have so far 
been published. In our series the maternal mortality of the serious 
group was 26 per cent and of all cases 10 per cent. I feel that this 
is unnecessarily large and should be capable of reduction by more 
than half. 
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THE MECHANISM OF ELIMINATION OF BACTERIA FROM 
THE RESPIRATORY TRACT. 


By ArtuurR L. BLOoMFIELD, M.D., 
BALTIMORE. 


(From the Biological Division of the Medical Clinic, Johns Hopkins Hospital and 
Medical School.) 


As long ago as 1868, Lister! noted that penetration of the lung 
by a fractured rib did not lead to infection of the pleural cavity 
even though the latter was brought in contact with the outer 
world by means of the inspired air. This observation was eventu- 
ally followed by systematic studies which showed that in health 
the lungs are entirely or almost entirely bacteria-free, and a similar 
state of affairs was found to exist in the deeper nasal passages. 
The means whereby this condition of relative sterility is main- 
tained has been carefully worked out, but the possibility of a 
similar protective mechanism in the mouth does not seem to have 
been entertained by those interested in the contiguous portions of 
the air passages. On the contrary, it has been generally assumed 
that the buccal cavity may be likened to an open Petri plate filled 
with a medium favorable for any entering bacteria, and super- 
ficial support for this idea comes from the actual identification 
of numerous varieties of organisms both saprophytic and patho- 
genic in cultures made from the mouth. 

In the course of experiments made in the past three years we 
have been able to show that despite the presence of a profuse 
indigenous flora the mouth is as adequately protected against 
the colonization of foreign bacteria as are the lungs or deeper 
nasal passages. It is the present purpose, therefore, to review 
what information is at hand about the whole question of the pro- 
tective mechanism of the upper air passages and to indicate its 
significance in relation to the spread of infectious disease. One 
may consider in the case of each of the various regions (mouth, 
nasal passages and lungs) the following factors of possible im- 
portance: (a) anatomic conditions; (b) the flushing mechanism; 
(c) bactericidal action of secretions; (d) reaction of secretions; 
(e) the antagonistic action toward invaders of the indigenous 
flora, and (f) phagocytosis. 

The Protective Mechanism of the Mouth. As will be seen later, 
the presence of bacteria is avoided in the case of the nose and 
lungs largely by anatomic conditions which prevent the entry of 
organisms into these regions. It is of interest that the anatomic 
structure of the mouth does not in itself seem designed to prevent 
invasion. Inasmuch as the function of the mouth, as entrance 
to the alimentary canal, makes it impossible to avoid the con- 
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stant introduction of bacteria, a mechanism has been developed 
which acts by elimination rather than by filtration. But before 
discussing the details of this mechanism we may outline briefly 
the demand made upon it as well as what is actually accomplished 
by it. A host of foreign organisms is continually entering the 
buceal cavity. Of these the largest element is that carried in 
with food and drink. Milk, for example, usually contains many 
organisms, and various kinds of food, such as cheese, are swarm- 
ing with bacteria and moulds. Fingers, cigarettes, stamps, and 
in the case of children, foreign objects of all sorts with bacterial 
content varying in kind and in extent, also make their way into 
the mouth, and finally a smaller number of organisms is constantly 
being inhaled. But if repeated throat cultures are made in normal 
people one finds not the diverse and variable flora which would 
be expected but a relatively simple and constant one. Revealed 
by aérobic methods there are a few predominating groups: The 
non-hemolytic streptococci, the Gram-negative cocci, diphtheroids 
and staphylococci—none of them organisms which are abundantly 
present in food or in the air. In addition one may find a mis- 
cellaneous group of transient bacteria which are present only for 
brief periods of time and are clearly intercepted by the culture 
swab in their passage through the mouth. Foreign pathogenic 
organisms are rarely found over long periods of time save when 
associated with a local focus of infection. In summary then 
there is evidently a rapid and effective elimination of the horde 
of incoming organisms whereby they are segregated from the 
normal indigenous flora. 

An analysis of this process of elimination indicates that it is 
accomplished mainly by a system of flushing which operates in 
two ways: In the first place the gross act of swallowing propels 
the major portion of ingested material by forcible contractions 
of the muscular masses of tongue and pharynx directly into the 
esophagus. If a suspension of charcoal or a solution of a dye is 
swallowed there is intense Staining of the dorsum of the tongue, 
of the palate and of the cheeks, but little or none of the sublingual 
space, tonsils or upper pharynx. Furthermore, if a suspension 
of bacteria containing many million organisms per cubic centi- 
meter is ingested and cultures are then made from various sites 
in the mouth and throat, relatively few colonies are recovered, 
and these are confined largely to the tongue.’ In one such experi- 
ment nine colonies of the organism introduced grew in the culture 
from the pharynx and less than fifty were obtained from the 
tonsils. The swallowing mechanism operates therefore toward a 
rapid and direct removal of material without any churning action 
or tendency toward unnecessary contamination of the whole 
mouth cavity and without forcible implantation of many bacteria 
upon the mucous membranes. 
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In association with the above crude system of flushing a more 
highly organized mode of elimination may be demonstrated. If 
foreign particles or bacteria are implanted directly on the mucous 
membranes of the tongue, tonsil or pharynx it is found that they 
can no longer be readily dislodged. They adhere firmly in the 
tenacious mucus and are not removed by such procedures as 
rinsing or gargling. But once fastened in this way the particle or 
organism is drawn rapidly backward by a series of suction currents 
and is swallowed. The paths of these currents are quite direct. 
Bacteria implanted on the right side of the tongue, for example, 
travel backward on this side without crossing the midline and 
without contaminating the tonsil unless the latter is prominent; 
from the tonsil or pharynx they always move toward the esophagus 
—never forward into the mouth.?* 

The net effect of the operation of this mechanism we have tested 
by experimentally introducing various bacteria into the mouths of 
men. The general result has been that within twenty-four hours 
such organisms as the colon bacillus, staphylococcus, influenza 
bacillus, streptococcus and Friedlinder bacillus are entirely elimi- 
nated.‘ It would appear, therefore, that the chance foreign patho- 
gen introduced by natural means would ordinarily have but little 
chance of colonizing.* 

In this connection a word may be said about the function of 
the tonsils. As pointed out by various writers, for example, Crowe,’ 
it is generally believed that the ring of lymphoid tissue in the 
pharynx acts as a barrier which protects the lower air passages 
by catching up bacteria which enter the mouth or nose. Many 
organisms undoubtedly do enter the tonsil crypts, but in view 
of the experiments reported above? it seems that such invasion 
occurs rather in spite of the mechanism which tends to spare the 
tonsils than as a beneficial event. Few would claim nowadays 
that the tonsils which have come to be regarded as notoriously 
injurious foci of infection serve any useful protective function. 

While the flushing mechanism outlined above undoubtedly 
constitutes the major or first line of defence against colonization 
of bacteria in the buccal cavity, there are other factors to be con- 
sidered. The bactericidal action of the saliva is certainly of some 
importance. While the literature on this subject is confusing and 
unsatisfactory,® as it deals only with test tube experiments which 
can hardly be applied to actual conditions in the mouth, it has 
been possible to show in the case of at least one variety of 
bacteria—sarcina lutea—that the saliva exerts a rapid actual 
destructive action in vivo: killing the organisms within fifteen 
minutes to one hour.’ It may be that other organisms are similarly 
destroyed, but even in cases in which there is no true bactericidal 


* We use this term to indicate a biologic reaction between the organism and the 
host which allows the growth in situ of the former. 
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action there may be an inhibitory or bacteriostatic effect. This 
is a complex question of great interest which requires much more 
study. It seems of particular importance because even a slight 
bacteriostatic effect may be adequate to inhibit the activity of 
a foreign organism until it can be eliminated by the flushing 
mechanism. 

The reaction of the mouth secretions must be considered apart 
from their other qualities. Recent work has brought out the 
tremendous importance of hydrogen-ion concentration in the 
growth of bacteria and of tissues im vitro,’ and the question is 
raised whether reaction is not influential in favoring or inhibiting 
growth in vivo as well. It is suggestive that the reaction of most 
salivas—p*® 6.0—p*® 7.3— is more acid than that which has been 
found to be the optimum for growth of pathogenic bacteria such 
as pneumococci, streptococci, and influenza bacilli in the test 
tube —namely p* 7.4—p*" 7.6. In fact the p* of the majority 
of human salivas is greater than that which allows initiation of 
pheumoccus growth at all in artificial media.'!° One may then 
safely conclude that the reaction of the mouth secretions does 
not favor most foreign bacteria; to what extent it actually has 
an inhibitory effect of practical importance cannot be definitely 
stated as yet. 

Still another possible factor is that of antagonistic action against 
foreign bacteria by the normal mouth flora. Test-tube experi- 
ments seem of little value in settling this point and experimental 
approach is difficult, but occasional observations indicate that 
one organism may dislodge another. Patient F. yielded hemo- 
lytic influenza bacilli in large numbers on three successive cultures 
from the pharynx. Two days after the last examination he 
developed an acute tonsillitis. Thereafter on numerous cultures 
made over a period of two months hemolytic streptococci were 
present in almost pure culture, but hemolytic influenza bacilli 
were no longer found. Patient A. on first culture showed mixed 
throat flora. On the second and third cultures the plates were 
covered with Friedliinder bacilli. There had been no clinical 
reaction. "Two more cultures were made, using a system of dilutions 
so that only twenty-five to fifty colonies of Friedliinder bacilli 
were present on each plate. Even with this dilution, which prob- 
ably eliminated overgrowth on the plates, no other organisms were 
present, indicating that they were largely or entirely absent at 
the site of culture. It may be therefore that a balance of power 
among the various inhabitants of the mouth is an accessory factor 
in inhibiting the growth and colonization of foreign invaders. 

Although the present discussion concerns itself with the means 
whereby colonization or establishment of growth on respiratory 
mucous membranes is prevented, for the sake of completeness one 
must mention the last line of defence, namely, the protective activi- 
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ties of the body fluids and cells. This point is brought up because 
there is evidence that even without production of disease occasional 
penetration of intact mucous membranes by bacteria may occur.!! 
Whether in such cases at least a physiologic lack of continuity 
exists is a much-disputed academic question, which need not be 
discussed in the present connection. The point of importance is 
that even should a foreign organism escape elimination of the 
flushing mechanism—caught up, let us say, in a crevice of the 
mucous membrane—there still remain possible modes of effective 
disposal. 

The Nasal Passages. While the protective mechanism of the 
mouth consists mainly of elimination, that of the nose operates 
especially by prevention of invasion; anatomic considerations are 
unimportant in the former, essential in the latter. Entry of 
bacteria into the nose follows almost always the inhalation of 
bacteria-laden dust or droplets; direct introduction, which is the 
usual event in the case of the mouth, rarely occurs. If one con- 
siders the structure of the nasal passages it is apparent that no 
direct open path exists in the line of the air currents but that such 
currents immediately impinge upon the turbinated bones. Further- 
more, these are so constructed that the stream of air is not only 
broken up but is deflected in numerous directions. A satisfactory) 
demonstration of this fact is obtained by study of frontal sections 
through the nasal passages at various levels. As a matter of 
fact, most of the inhaled bacteria are arrested (probably by the 
network of moist vibrissee) very near the anterior nares, as shown 
by Hasslauer,’? Thompson and Hewlett and others, who found 
large numbers of organisms at the nasal orifices and few or none 
in the deeper air passages. But inasmuch as the nasal mucosa 
is covered with a film of mucus, any organisms which do penetrate 
are promptly caught up and rapidly swept by the current of the 
ciliated epithelium toward the pharynx and esophagus. ‘Thompson 
and Hewlett noted the speed of the ciliary curret in the frog’s 
pharynx to be as great as one inch per minute, and by actual experi- 
ment we have found that organisms placed in the nose may be 
recovered from the pharynx after as short a space of time as ten 
minutes. In summary, then, we have an effective self-cleaning 
filter which purifies the air of bacteria before it enters the lungs. 

Whether or not other elements enter into the protective mechan- 
ism of the nasal passages is uncertain. Thompson and Hewlett 
obtained evidence that bacili is prodigiosus was destroyed in the 
nose, and conclude without justification that few or no bacteria 
introduced into the nares can reach the pharynx alive. Ther 
are also certain incomplete and dubious experiments on record 
as to the bactericidal action of the nasal secretions in vitro. This 
part of the subject requires much further study before final state- 
ments can be made. 
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The Lungs. ‘lhe question of how the lungs are guarded against 
infection is one of great interest, and in considering this matter 
our main point of approach must be the outstanding fact that 
in health few or no bacteria are present below the larynx. While 
direct evidence from human beings is not readily obtainable, 
cultures made from the lungs of healthy animals are almost uni- 
formly sterile. The most significant observations on this point 
with which we are familiar are those of Heuer.'® This observer, 
in the course of experimental excision of the lung in dogs, made 
numerous cultures from the bronchial stump. In no case were 
any organisms found. On the other hand it is known from post- 
mortem appearances that dust and carbon and metal particles do 
reach the lung, and it seems very likely that some few bacteria 
are introduced as well. The history of this question is an inter- 
esting one and many observations are on record which seem con- 
tradictory. Paul,'* Neuninger'? and Quesnil'* give a comprehensive 
review of the literature on the subject of the bacterial content 
of the normal lung and attempt to reconcile the diverse findings 
of various writers. When one considers that some studies were 
made a considerable length of time after death, some in cases in 
which there had been a long agonal period, and that in others 
the subjects were animals who burrow in fodder and inhale heavily 
bacteria-laden dust, it is clear that one can draw no final con- 
clusion as to the usual state of affairs in man. It seems certain, 
however, that in health and under average conditions of dust 
exposure it is only the occasional organism which penetrates below 
the larynx. It appears then that the protective mechanism of the 
lung includes two main factors: (a) An anatomic structure which 
cuts off most of the organisms from the inspired air, and (b) a 
process which destroys or eliminates the few which do penetrate. 

The anatomic element seems of greatest importance. As pointed 
out above the entering current of air, whether through nose or 
mouth, is deflected against complex mucous-covered surfaces 
which catch up bacteria and act as filters. In regard to the question 
of how many bacteria actually do pass these barriers the experi- 
ments of Paul'® are of special significance. This observer placed 
rabbits in a glass chamber into which a suspension of bacillus 
prodigiosus was sprayed. After one-half hour of this treatment 
the animals were killed and cultures were made from the lungs 
under proper precautions. Prodigiosus was invariably found, 
sometimes as many as 500,000 colonies in part of one lung. By 
an ingenious calculation, Paul reached the conclusion that 4 per 
cent of the inspired organisms had reached the lung, and reasoned 
further that under spontaneous conditions a similar fraction of 
the inspired bacteria might penetrate. We are not convinced 
that this reasoning is correct—probably there is a proportionate 
decrease in the number of bacteria reaching the lung as the number 
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in the air decreases, but none the less the fact remains that the 
filter is not a perfect one and that at times organisms do actually 
penetrate beyond the larynx. Paul also showed by a rather arti- 
ficial experiment in which he introduced a foamy suspension of 
prodigiosus into the mouths of rabbits that droplets formed by the 
bursting of bubbles in situ might be inhaled, as indicated by sub- 
sequent recovery of the organisms from the lung. In actual life 
the bacterial content of the air is variable. In dusty rooms it 
may be as great as several hundred thousand per cubic meter, 
but this is unusual. The chances, therefore, of pathogenic bacteria 
reaching the lungs of normal people by direct inhalation are slight. 

The main factor then in the protective mechanism of the lung 
is a highly effective but not infallible filter. What is the fate of 
the few organisms which do pass the larynx in health? Three 
possibilities must be considered. The bacteria may be removed, 
they may be destroyed in the lung or they may set up disease. 

The trachea and larger bronchi are lined with ciliated epithelium 
which sweeps toward the larynx. We know that inhaled dust 
is carried up by this process and expectorated mixed with mucus; 
doubtless bacteria are eliminated in the same way. ‘That this 
is not the only element involved in removing bacteria from the 
lung is indicated by an experiment such as the following: Paul 
sprayed rabbits with prodigiosus and found that after twenty- 
four hours only 1/35000 as many colonies were present in the 
lung as after the treatment, whereas in a similar experiment with 
subtilis spores 6/11 of the number originally inhaled could be 
recovered after twenty-four hours. This would suggest some 
other process besides a simple mechanical removal. Simultaneous 
cultures from lungs and bronchial nodes'® indicate that many 
bacteria are removed by lymphatic drainage, and finally some 
organisms finding themselves in unfavorable surroundings may 
die i situ in the lung. 

In summary, then, in health a very effective protective mechan- 
ism exists which operates against the colonization of bacteria in the 
lung. The main element is a filtration system which allows only 
few organisms to enter. These, unless they produce disease, are 
eliminated by the ciliary current, by dying i situ or by being 
carried off through the lymphatics. 

Above we have sketched briefly the modus operandi of the pro- 
tective mechanism against the colonization of bacteria in the 
respiratory tract, recognizing that our knowledge is still in the 
most rudimentary stage. The essential point, however, seems 
to be a system of mechanical filtration and flushing aided by 
influences which temporarily arrest the aggressiveness* of foreign 
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organisms (reaction and bacteriostatic effect of saliva, antagonistic 
action of mouth bacteria) until they can be removed. 

So far we have stated the case altogether in favor of the host 
and against the invader. But experience shows that the protective 
mechanism, while theoretically adequate, often breaks down in 
actual fact with consequent colonization of foreign bacteria and 
production of disease. It seems pertinent, therefore, to examine 
the matter from the other side and to analyze the factors which 
lead to failure of the protective mechanism. 

1. Dosage. There exist certain bacteria of such virulence that 
a single cell may suffice to infect a susceptible animal. On the 
other hand we find organisms of such a nature that no number 
however great seems capable of setting up disease. In the vast 
majority of cases, however, it is dosage which is the determining 
factor in experimental infection. Numerous observations indicate 
its importance in human disease also. We may perhaps think 
of infection in terms of a balance struck between the race and 
various types of bacterial invaders which tends to keep up an 
average incidence of infectious diseases among large groups of 
people. But in the individual case an overwhelming dose of 
organisms may regularly produce disease. It seems altogether 
reasonable to suppose that the protective mechanism of the respi- 
ratory passages, unless it were perfect, in its action would be 
more effective against a smaller than against a larger dose of 
foreign pathogens. While single organisms successively introduced 
might be disposed of thousands of times before a weak point in 
the defence could be taken advantage of, some one or another of 
a thousand organisms simultaneously introduced might find favor- 
able conditions for colonization or invasion even though all the rest 
of the group were eliminated. It is likely therefore that, other 
things being equal, dosage is of importance in explaining certain 
instances of breakdown of the protective mechanism. 

2. Anatomical Features. In the experiments which were made 
on the fate of charcoal particles introduced into the mouth it was 
noted that anatomical variations frequently led to a disturbance 
of the normal currents of removal. In one instance it was possible 
to watch for several hours a small mass of carbon particles which 
had been arrested above a bit of protruding lymphoid tissue on 
the posterior pharyngeal wall. Furthermore, particles and bacteria 
must be frequently caught up in the tonsillar crevices despite 
their relatively protected position. It may well be then that an 
organism which would be harmless if promptly eliminated may 
be enabled to unfold pathologic activity if arrested in the throat 
for any length of time. 

3. Lag. An eld observation in bacteriology is to the effect 
that a single organism inoculated into a flask of broth may fail 
to grow, whereas a larger inoculation may result in profuse develop- 
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ment. Further study of this phenomenon has shown that the 
various members of a culture are not equally viable at all ages and 
that senescence sets in early. If such senescent organisms are 
transferred to a fresh medium a latent period exists before active 
growth is again resumed by the culture as a whole. This phe- 
nomenon of lag has been carefully studied by Chesney,'® who has 
worked out its laws especially in the case of pneumococcus. But 
pathogenic organisms as they enter the body from certain out- 
side sources are probably not always in an active vegetative state. 
When dried in dust or on objects they usually assume an inactive 
or resting form. It is fair to conclude, therefore, that many patho- 
genic organisms as they enter the respiratory passages are in a 
state of greater or less inhibition. Such inhibition may be im- 
portant in allowing their removal before activity is resumed. 
Conversely, if the organism enters the mouth while in an actively 
vegetative state its chances of colonization should be greater. 
Such a condition of affairs would apply especially to organisms 
transferred directly by cough through the air from one individual 
to another. It is of interest that in epidemics of acute infections 
such as those which occurred in the army camps one was dealing 
with a concentration of individuals and hence with a rapid trans- 
mission of organisms by very direct routes, indicating that a highly 
vegetative state of the bacteria existed. 

4. Injuries. Perhaps the most important factor leading to a 
breakdown of the protective mechanism is some type of injury. 
Before taking up this point, however, a few words must be said 
about virulence and resistance. 

Virulence. As a rule this term has been loosely used to 
indicate that the organism in question is producing a more or less 
severe and highly contagious form of disease. More exact defi- 
nition is however necessary; in other words, does a highly virulent 
organism possess intrinsically any greater invasive power than 
a less virulent member of the same species, and if the two were 
deposited on a perfectly intact and healthy mucous membrane 
would the one be able to invade and produce disease while the other 
could not? It seems that definite evidence of any such difference 
is lacking, but that in the case of the virulent organism a much 
slighter injury or defect and perhaps an injury or defect of a 
different sort is adequate to allow invasion. In the case of an 
extremely virulent organism one can picture the requisite injury 
being so slight as to approach zero. The point may best be brought 
out by a specific example such as streptococcus infection. Under 
ordinary conditions the streptococcus is clearly a secondary in- 
vader. Its role in terminal infections, in scarlet fever, in 
measles and in influenza may be mentioned. Here it unfolds its 
activities on tissue damaged by an independent primary process. 
During the war, following the rapid and extensive passage of strep- 
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tococci through large numbers of patients with measles, strains 
appeared which finally on superficial scrutiny seemed able to 
produce primary disease. It seems much more likely, however, 
that these exalted strains were simply able to take advantage of 
a minute lesion, perhaps a minute mechanical injury of the mucous 
membranes, which under ordinary circumstances would not suffice 
to allow the entry of an organism of average virulence. This 
idea is supported by the clinical observations of every type of 
transition between the streptococcus as an obvious secondary 
invader, and the streptococcus as an apparent primary invader. 
The situation may be diagrammed as follows: 


INJURY REQUIRED SLIGHT 
(BUT NOT ZERO) 


VIRULENCE HIGH 


IRED GREAT 


INJURY PREQL 


In further support of this idea the following facts may be 
mentioned: (a) The usual prompt elimination of foreign organ- 
isms naturally or experimentally introduced into the upper air 
passages; (b) the corroborative evidence of the rarity of the pro- 
duction of certain diseases by direct contact such as lobar penumonia; 
and (c) the fact that the incidence of a disease due to a highly 
“virulent” organism may be lower than that of a disease due to 


a less “virulent” one. For example, the incidence among pneu- 
monia cases of type III infection is only about 10 per cent with 
a mortality rate of 50 per cent, whereas type I| infections, which 
make up 25 to 30 per cent, of the whole, have a mortality of onl) 
20 to 35 per cent2° Furthermore, the type III organism is more 
widely distributed among the population in general than type I. 
Clearly the invasive power of these organisms does not run parallel 
with the severity of the infection produced by them. 

In summary, then, while the virulence of an organism may 
establish the mortality rate among those infected, and may to 
some extent determine the incidence of infection in so far as the 
highly virulent organism may take advantage of a slight injury 
to the host so that it can invade, in the last analysis the production 
of disease seems to be made possible by an injury or defect which 
is more or less independent of the organism. This generalization 
seems to apply to the common respiratory pathogens suchas 
pneumococcus, streptococcus, meningococcus, and the influenza 
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bacillus. Whether other viruses such as the hypothetical ones 
of the acute exanthemata can produce their own injury requisite 
for invasion is still uncertain. 

Types of Injury Important in the Production of Respiratory Infection. 
Such injuries may be mechanical, thermal, chemical or infectious. 

A. Mechanical Injuries. Purely mechanical injuries probably 
play only a minor part in facilitating infection. The mucous 
membranes, however, undoubtedly suffer constant slight traumata 
which may create portals of entry for highly virulent organisms. 
Such lesions may well account for many sepses of so-called erypto- 
genetic origin. They also undoubtedly play a part in the pro- 
duction of erysipelas. We have observed three cases of septicemia 
directly following the mechanical cleansing of tonsil crypts during 
the course of acute tonsillitis. Blake*! was unable to produce 
pneumonia in monkeys by placing virulent cultures of pneumococci 
in the throat, but after injuring the trachea with a needle puncture 
invasion became possible. It is well established that postoperative 
lung abscess is due to the forcible inhalation of bacteria-laden 
bits of blood clot, following the elimination of the protective reflexes 
by the anesthetic. Disturbances of the cilia-bearing epithelium 
of the nose by operative measures often leads to subsequent chronic 
inflammation with colonization of bacteria. Finally, as an instance 
of mechanical disturbance of the bacteria eliminative mechanism, 
an observation made by us in a patient with bulbar palsy may be 
recorded. In this case sarcina lutea placed on the tongue was 
not removed by the usual suction currents but remained confined 
to the site of inoculation during the whole period of the experiment. 

B. Thermal Injuries. The question of the relation of cold to 
respiratory infection is of interest. The recent thorough experi- 
ments of Mudd” and his associates indicate that thermal varia- 
tions lead to marked vasomotor and secretory changes in the upper 
air passages. These writers bring a certain amount of evidence” 
that the bacterial flora may be modified following such reactions 
and give an important lead for further study. 

C. Chemical Injuries. Chemical injuries may undoubtedly 
produce lesions which disturb the normal eliminative mechanism 
and allow bacterial invasion. Two promient examples may be 
quoted: War-gas poisoning,” if of any degree of severity, is followed 
by bronchopneumonias and histologic studies of the tissues show 
the bacteria actually invading the mucous surfaces denuded of 
their protecting epithelium. Poisoning with certain arsenicals 
allied to arsphenamine is accompanied by a severe erythema of 
the respiratory mucosa. This is soon followed by a broncho- 
pneumonia clearly secondary to the chemical injury. We have 
observed three instances of this condition. 

D. Infection. In this group falls perhaps the most important 
kind of injury which leads to secondary bacterial invasion in the 
upper respiratory tract. The role of measles, scarlet fever, influenza, 
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smallpox and the exanthemata in general in allowing secondary 
infection is notable. In these diseases the “erythema’’ of the 
respiratory mucosa is associated with a disturbance of the normal 
protective mechanism following which secondary infections with 
various organisms readily occur. Olitzky and Gates® bring experi- 
mental support for this idea in the case of influenza. The common 
cold frequently draws in its wake a series of obvious minor second- 
ary infections, and perhaps just as often serves as the predisposing 
factor for more serious infections. A careful clinical study of 
such diseases as lobar pneumonia and meningitis might disclose 
such preliminary injuries. 

5. Adaptation. However much one may try to reduce the pro- 
tective mechanism to a concrete basis there still remains a factor 
to be considered, namely, inherent adaptation of certain bacteria 
to growth on human mucous membranes. In another place we 
have presented evidence that some bacteria not members of the 
normal flora which are potentially capable of producing disease 
may become more or less completely adapted to free growth on 
normal mucous membranes.” This is true of influenza bacilli, 
green-producing streptococci and probably many other bacteria. 
Under such conditions the organism is not eliminated but is at 
hand over long periods of time. Then if proper accessory con- 
ditions arise invasion and disease may follow. 

Discussion. The problem of infection may be approached from 
either of two standpoints—that of infection in groups of people 
or that of infection in the individual. Under the former head 
there are to be considered the broad general questions of the spread 
and incidence of disease—the nature and course of epidemics, 
the seasonal occurrence of various diseases, and their geographical 
distribution. A great stock of information in regard to these 
matters has been accumulated through the recording of gross 
facts and to a lesser extent by experimental studies of epidemics 
in animals, but the final determination of the laws governing infec- 
tioi has not yet been achieved. Contradictions constantly come 
up. In the case of a pandemic of influenza, for example, it seems 
established from the general sequence of events that we are dealing 
with a disease due to a living virus and one which is highly conta- 
gious. But when one attempts to explain the details of its spread, 
insurmountable difficulties immediately arise. The high incidence of 
the disease in certain localities among special groups of people with 
the sparing of others, the sparing of particular individuals for a con- 
siderable length of time (despite constant exposure) with ultimate 
infection, and the question of the sporadic case may be mentioned as 
examples of the difficulties which present themselves. Again, in the 
case of lobar pneumonia, despite the evidence in favor of transmis- 
sion by carriers or dust, these general principles seem inadequate in 
working out the origin of individual infections. 

Aside from such broad considerations we have to deal with 
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the problem of infection in the individual, and here a different 
approach must be used. The general facts of epidemiology tell 
the number of people in a community likely to be affected by a 
certain disease under given conditions, a solution of the problem 
of infection in the individual will tell why A. is affected rather 
than B. and C. rather than D. 

In an attempt to clarify tiis latter phase of infection with reference 
to respiratory disease the above analysis is presented. It has 
seemed profitable to avoid, as far as possible, such vague terms 
as virulence and resistance and to reduce the facts to concrete 
terms. The most general conclusion is to the effect that there 
exists in the respiratory passages—nose, throat, mouth and lungs- 
a mechanism which tends to eliminate foreign particles and bacteria. 

It is also clear that this eliminative mechanism has many im- 
perfections and that in actual practice it often breaks down; it 
should be thought of rather as a tendency than as a rigidly efficient 
process, as relative and not as absolute, differing with different 
organisms and with a host of secondary conditions. 

Again, it seems unwise to go too far in assigning purposeful 
protective qualities to the eliminative mechanism, and we wish 
merely to stress and to classify facts which may be helpful in 
explaining the means whereby colonization of bacteria is pre- 
vented or favored. A word of speculation may however be allow- 
able. The classical viewpoint in regard to recovery from infect:on, 
or protection against infection, based on theories of humoral im- 
munity, assumes a positively destructive action in disposing of 
foreign bacteria. It is now becoming more and more evident that 
the simple absence of favorable circumstances for the organism 
may be just as effective as any positively destructive action. Test- 
tube experiments are very clear on this point. Pneumococci, for 
example, when growth is once started may multiply in broth until 
a limiting reaction of p® 5 is reached. Growth cannot, how- 
ever, be initiated below p* 7 in the same medium. In studying 
the action of dyes on bacteria it has also been shown that inhibi- 
tory or bacteriostatic effects are perhaps of as much importance 
as actual bactericidal action. It seems that this principle should 
be extended to human infection and that the respiratory pro- 
tective mechanism is perhaps largely a matter of absence of favor- 
able conditions for the foreign organism rather than any positively 
destructive process, although such action may be shown in certain 
instances. The main point, then, which we wish to make is the 
following. It has usually been assumed that the presumption 
was in favor of the invading organism and that the body was 
obliged to call forth special protective process to prevent infection. 
Now it is clear that the microérganism is, on the whole, at a dis- 
advantage and that no special response is, as a rule, required to 
dispose of it, but that special favoring circumstances for the organ- 
ism must be present before infectionscan take place. 
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In his experience cardiac disease stood at the head of the list of 
pathologic conditions which were expressed in the consulting room 
in this particular manner. Cabot gives due emphasis to the 
importance of an examination of the spinal fluid and of a neurologic 
examination of patients who may have syphilis underlying their 
gastric complaints without gross evidence of tabes. Contributions 
to the meaning of “stomach trouble” in syphilis have been made 
from the Mayo Clinic, particularly by Eusterman and Carman, who 
have dealt with various aspects of the clinical, roentgenologic, and 
pathologic picture of syphilitic gastric disease. It occurred to us, 
however, that an analysis from the stanapoint of the patient rather 
than of the finished diagnosis might yield results of value in the 
general diagnostic problem of syphilis, which is our primary concern. 
lew items in the story of a medical case in general are of more import 
than the presenting symptom, and yet in certain aspects of syphilis 
especially, few items tell so little of the true state of affairs. 

In order not to produce an artificial picture of the meaning of 
gastric complaint! in relation to syphilis seen in a diagnostic clinic, 
we adopted the following methods of approach. All patients 
considered in our survey had been shown undoubtedly to have 
syphilis. The search was confined to records of the Section on 
Dermatology and Syphilology for the years 1920-1921 during which 
time we have approximated our highest efficiency in the detection 
of the disease. More than two-thirds of the cases are from the files 
of 1920. All patients who presented a gastric complaint were 
included in the series, without any other form of selection being 
exercised. Of 200 patients thus included, 87 per cent were found to 
have rated stomach trouble as their chief complaint. 

On analysis of this group of 200 cases, it appears that the majorit) 
of syphilitic patients who have gastric complaints have neuro- 
syphilis (70 per cent). In the entire series of 200 patients, onl) 
20) presented organic lesions of the stomach or the duodenum and 
only 9 presented lesions of the heart. 

Many interesting sidelights on the general diagnostic problem 
which syphilis, especially late syphilis, presents in modern medicine 
developed from this study. These may be summarized as follows: 

The age of the large proportion of the patients was between thirty- 
five and forty-five years, which previous surveys have shown to be 
a little earlier than the average age incidence of late syphilitic 
complications in general. It is in line with the experience of others 
who have studied syphilis statistically that a much larger proportion 
of men than women have neurosyphilis. Our first impressions were 
similar. Chart 1A suggests this preponderance of men over women. 
But if a chart is constructed to represent the number of each sex with 


! By gastric complaint we mean that the patient included in his voluntary account 
of his symptoms, such items as vomiting, nausea, pain in the stomach, indigestion 
burning and belching and stomach trouble, 
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a special type of manifestation in comparison with the number of 
the same sex presenting themselves with syphilis (Chart 1B), the 
difference between the sexes is seen to be more apparent than real. 
We believe that this form of statistical error is more common than 
is generally realized. 

The history of syphilis is the conventional first approach to a 
diagnosis of the disease in ordinary practice. If the patient denies 
infection, investigation often goes no further. The fallibilities of 
this approach cannot be too often emphasized. As compared with 
men, women give a history of syphilis in the later years of the 
disease in a proportion of only 1 to 2.5, or somewhat more than one- 
third as often. The proportion of men who had no recognizable 
secondary lesions was 60 per cent, of women 70 per cent. Inability 
to obtain a history of secondaries, then, is evidently of small value 
in eliminating syphilis. In a general way all late syphilis may be 
traced to failure to recognize or adequately to treat the primary 
phase of the disease. The chancre was apparently correctly diag- 
nosed in only 62 per cent of 109 male patients who gave a histor) 
of a suspicious primary lesion. The number of female patients who 
gave a history of chancre was too small for satisfactory comparison. 
This percentage of correct diagnosis of the primary lesion closely 
approximates an estimate of 70 per cent, recently obtained by us in 
patients with early primary and secondary syphilis who had been 
under observation by physicians before they came to the Clinic. 
It suggests that a diagnosis is made in only two-thirds of patients 
with syphilis who consult physicians early in the disease, and that 
even with modern diagnostic aids the average has not strikingly 
improved. Of the 60 per cent of our patients who gave suspicious 
histories, only 36 per cent had had diagnoses of syphilis before 
coming to the Clinic. 

How was syphilis identified in this group of 200 patients who 
entered a medical and surgical clinic for the relief of stomach trouble’ 
The patients were divided into two groups, those whose diagnosis 
had been made before entry, and those in whom it had been made 
afterward. The necessary data on diagnoses elsewhere wer« 
obtained from only 134 (Table I). The percentage of positives 
in the 200 cases is much higher on some items because of the 
inclusion of cases excluded from the two preceding groups by lack 
of complete information on the diagnosis made elsewhere. 

It was a matter of surprise to us that gastric syphilis, detectabl 
by clinical and roentgenologic criteria, played so small a part in the 
final evaluation of a complaint of stomach trouble in clinical syphilis 

It is evident that the history of infection and the positive blood 
Wassermann reaction rank high in making a diagnosis of syphilis i: 
general medical practice. The examination of the spinal fluid o: 
the other hand, evidently of so much importance in our own identi- 
fication of syphilis, plays little part in diagnosis elsewhere. Onl: 
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10 per cent of patients in the entire series had had an examination 
of the spinal fluid before entering the Clinic. About 50 per cent of 
the patients identified as syphilitic by neurologic signs only, had 
gastric crises with negative spinal fluid and negative blood Wasser- 
mann reactions. 


TABLE I.— BASIS FOR DIAGNOSIS OF SYPHILIS IN 134 CASES OF GASTRI 
COMPLAINTS. 
Diagnosed Not diagnosed All cases (200) 
elsewhere elsewhere after examina 
60 cases, 74 cases, tion in Clinic, 
per cent per cent per cent 
History of infection 90 31 60.0 
Positive blood Wassermann 65 56 44.0 
Positive spinal fluid j 44 59.0 
Negative blood Wassermann and _posi- 
tive spinal fluid { 23 41.0 
Neurologic signs only : 16.0 
Gastric syphilis 3 1.0 
Osseous syphilis d 5 
Vascular syphilis 
Miscellaneous 
Probably non-syphilitic (duodenal and 
gastric ulcers) 


In a surprisingly small proportion stomach trouble was owing to 
something more or less obviously non-syphilitic, such as a duodenal 
or gastric ulcers. The very striking proportion of improvements 
obtained under treatment further supports the belief that demon- 
strable organic non-syphilitic lesions play only a small part in 
stomach trouble among syphilitic patients. 

Analysis of the Blood Wassermann Findings. It is very evident 
that in the practice of the Mayo Clinic it is useless to expect late 
syphilis to yield in the aggregate more than 50 per cent of positive 
blood Wassermann reactions to aid in the diagnosis of the disease. 
This percentage has been repeatedly approximated in various 
surveys which we have undertaken. It has been a matter of some 
concern to learn the reason for this relatively low proportion of 
positives in order to decide whether or not the extensive use which 
we make of the examination of the spinal fluid is justified. An 
analysis of the results of Wassermann reactions in our series showed 
quite definitely that the 56 per cent of patients on whom we were 
unable to obtain positive blood Wassermann reactions in routine 
examinations were either intrinsically negative, or patients who had 
been subjected to treatment as soon as their positive reactions 
were discovered elsewhere, and later came to us with blood 
negative to the Wassermann test. A considerable proportion of 
patients who were negative to the Wassermann test on the blood, 
had positive spinal fluids. That this proportion of positive spinal 
fluids is materially higher than that of positive bloods is, we 
believe, evidence of the fundamental importance of the examina- 
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tion of the spinal fluid in the clinical study of late syphilis, and 
of its applicability to a variety of the problems of interna! 
medicine in which a concealed and blood-Wassermann-negative 
syphilis may be a factor. Our experience suggests that when 
there is a reasonable suspicion of syphilis, such as is afforded by 
a history of a genital lesion, or when there are suspicious neuro- 
logic findings, the examination of the spinal fluid may be much 
more important than the gastric analysis and the roentgenogram 
which too often constitute the extent of the study. Certainly) 
if the clinicians who examined our patients with stomach trouble, 
had been hidebound to a test meal and symptomatic study of 
these cases, or had been relieved of their suspicions with regard 
to syphilis by negative Wassermann reactions, many of the patients 
included in this series would have left the Clinic with their funda- 
mental ailment unrecognized (Table II). 


TABLE I1.—8]1 PATIENTS WHO HAD HAD WASSERMANN TESTS 
ELSEWHERE. 


Treated outside Not treated ou 


Wassermann reaction on blood. the Clinic. side the Clinic 
Positive elsewhere; positivein Clinic . . . . . . 5 7 
Negative elsewhere; positivein Clinic . . . . . . 2 10 
Positive elsewhere; negative in Clinic . 3 
Negative elsewhere; negative in Clinic. . . . . . 22 5 


112 PATIENTS WITH “STOMACH TROUBLE’’ AND NEGATIVE WASSERMANN 
REACTIONS ON THE BLOOD, 


Not 
Recently recently 
treated. treated Total. 
Negative Wassermann reaction on the blood; no 
examination of spinal fluid . . . . . 7 1 8 
Negative Wassermann reaction on the blood; 
positive spinal fluid . . . . . . . 80 42 72 


(69.2 per cent 
Negative Wassermann reaction on the blood; 
negative spinal fluid . . . . . . . 16 16 32 
(30.7 per cent 


It is evident that the large proportion of our negative-blood- 
Wassermann reactions are obtained on treated patients, and that 
positive reactions are not infrequently obtained in patients who have 
been negative elsewhere. If then we are to make a sound objective 
diagnosis of syphilis, we must resort to the spinal fluid examination, 
which will yield 64 per cent positives when the blood, for one reason 
or another, is negative and fails to confirm our suspicion. The 
detailed analysis of the treatment status of the blood-Wassermann- 
negative patients is contained in Table II. Fifty-nine patients who 
had not been treated recently, nevertheless, had negative Wasser- 
mann reactions on the blood. These, therefore, are the true or 
intrinsic negatives. Of these intrinsically negative patients 42 (70 
per cent) had positive spinal fluids. It is evident, therefore, that 


| 
| 
| 
| 


STOKES, BROWN: ANALYSIS OF THE DIAGNOSIS OF SYPHILIS 873 


from this angle also the spinal fluid examination assumes an exceed- 
ingly important place in the making of the diagnosis. 

Estimating on the basis of 59 true negatives, we find that our 
Wassermann procedure, when not affected by treatment, should 
yield approximately 60 per cent positives, instead of the 44 per cent 
which we actually obtain under the conditions in which we are prac- 
tising. With the very high proportion of tabetic neurosyphilis, 
and especially of gastric crises in the series, this is a reasonable 
proportion of positive results. Gennerich’s estimate, one of the 
most recent for tabetic neurosyphilis, is 60 to 70 per cent positives 
on the blood in the first decade of the disease. ; 

It is evident, therefore, that the conditions of consultant practice 
as we meet them cannot be satisfied by the use of the blood Wasser- 
mann reaction alone, which is already yielding us about as high a 
proportion of positive results as could be expected under the condi- 
tions. The spinal fluid, therefore, which shows evidence of neuro- 
syphilis after the blood Wassermann reaction has become negative, 
is absolutely essential to the successful working out of the problem 
presented by late syphilis with gastric symptoms (Table III). 


TABLE III.—INTERRELATION OF BLOOD AND SPINAL FLUID FINDINGS 
IN 177 PATIENTS WHO COMPLAINED OF “STOMACH TROUBLE”. 


Wassermann reaction on the blood positive; spinal fluid negative (23 per cent 
Wassermann reaction on the blood negative; spinal fluid positive 7: per cent 
Wassermann reaction on the blood positive; spinal fluid positive ;‘ 8 per cent 
Wassermann reaction on the blood negative; spinal fluid negative 3: $ per cent 


32 PATIENTS WITH NORMAL BLOOD AND SPINAL FLUID WHO COMPLAINED OF 
“STOMACH TROUBLE’. 


Neurologic signs . 26 
Vascular signs (aortic regurgitation and aortitis) 2 
Condition proved by therapeutic tests , 3 
True gastric syphilis . . . .. . l 


Again, it is apparent what an important role patients with negative 
Wassermann reactions on the blood and abnormal spinal fluids play 
in our work. 

Few lessons are more important for the clinician who uses the 
examination of the spinal fluid as a diagnostic aid to learn than that 
a negative blood and a normal spinal fluid do not eliminate from the 
diagnosis the gastric crises of tabetic neurosyphilis. Of our 32 
patients with normal bloods and spinal fluids 13 (40 per cent) had 
clinically typical gastric crises. Eleven of the 13 had definite 
neurologic signs of tabetic neurosyphilis. In the other 2 the 
diagnosis was based on the clinical course and history alone. 
While it is not within the scope of this paper to discuss the nature 
and location of the central lesion giving rise to the gastric crisis, 
we have been strongly impressed with the idea that in a considerable 
proportion of the cases, at least, the process involves the vagus, the 
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sympathetic mechanism, the splanchnic nerves, and the large 
abdominal ganglia rather than the cord. 

Gastric Findings as Such. Having shown ina general way what 
the Wassermann reaction and the spinal fluid examination have 
contributed to clarifying the complaint of stomach trouble in 200 
syphilitic patients, the results of the statistical compilation of the 
direct examination of these patients’ stomachs may now be dis- 
cussed. ‘Test meals were given in 122 cases, and roentgenographic 
studies were made in 131 (Table IV). 


TABLE I¥.—TEST MEALS IN 122 SYPHILITIC PATIENTS WITH 
“STOMACH TROUBLE” 


Normal acidity 40to60. . . . . . . +. +. 47 (38 per cent) 
Hyperacidity 60 and above . ‘ alt 14 (11 per cent) 
Hypoacidity 40 and below 61 (50 per cent) 


ROENTGENOGRAPHIC FINDINGS IN 131 SYPHILITIC PATIENTS WITH 
“STOMACH TROUBLE”. 


Negative roentgenogram . 110 (84.0 per cent) 
Duodenal ulcer a gira a 11 ( 8.4 per cent) 
Gastric syphilis 4 ( 3.0 per cent) 
Questionable pyloric lesions . ‘ : 4 ( 3.C per cent) 
Cardiospasm . KG 1 ( 0.8 per cent) 
Gastric ulcer 1 ( 0.8 per cent) 


Eusterman has directed attention to the hypoacidity of the 
stomach which is the seat of syphilitic lesions as such, so that this 
finding will not be discussed from the standpoint of its mechanism. 
Wile (quoting Neugebauer) found hypoacidity in 62 per cent of 
cases of early syphilis, but nothing characteristic in late syphilis, 
although a majority of cases tends toward hypoacidity. 

It would seem that the routine roentgen-ray examination of 
syphilitics who complain of stomach trouble does not yield a large 
percentage of positive results. We make no attempt to discuss the 
details of these findings, which are covered by Eusterman’s work on 
gastric syphilis (Table IV) 

The “Neuro” Group. About 10 per cent of the 200 syphilitic 
patients who complained of stomach trouble had received a diagnosis 
of gastric neurosis, neurasthenia, functional disorder of the stomach 
and so forth, before complete studies of the case from the syphilo- 
logic standpoint were made. The diagnosis of latent syphilis was in 
some cases appended to that of neurosis when the evidence for 
syphilis from the general standpoint seemed especially strong 
(Table V). 

TABLE V.—21 “NEUROTICS” WITH “STOMACH TROUBLE” WHO HAD 
SYPHILIS. 


Wassermann reaction on the blood positive ; 

Wassermann reaction on the blood positive; spinal fluid positive : 

Wassermann reaction on the blood negative; spinal fluid positive . 

Wassermann reaction on the blood negative; spinal fluid negative; neu- 
rologic signs positive 


9 
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There is no more dangerous practice in general diagnostic medicine 
than to make a final diagnosis of neurosis in the presence of evidence 
of syphilis, without a full investigation. Half of the “neurotic” 
patients in our series had positive blood Wassermann reactions and 
more than half had positive spinal fluids. Every “neuro”’ deserves 
at least a Wassermann test, and if there is reasonable additional 
presumptive evidence of syphilis, an examination of the spinal fluid. 

True Gastric Syphilis. Inasmuch as the scope of this paper is 
limited to the consideration of the complaint of stomach trouble, 
in its relation to the general problem of syphilologic diag-.osis, we 
omit consideration of the cases of gastric syphilis which appear in 
our series. 

The Surgical Relation of Stomach Trouble to the Diagnosis of 
Syphilis. The series of 200 patients included 35 on whom needless 
operations had been performed because of various aspects of 
syphilis, leading to the complaint of stomach trouble. Twenty- 
seven of these patients had been operated on elsewhere, and 8 after 
entering the Clinic. Five of the 35 had sustained two operations 
without relief, and we were even confronted with 1 who had 
sustained four operations without relief. It is evident that the 
problem of the patient with late syphilis with a visceral syndrome 
and a complaint which suggests something operable, is a serious one, 
both from the standpoint of the patient and of the surgeon who 
wishes to reduce his percentage of error to the lowest possible terms. 
We have not included in this group of patients operated on those 
whose definitely non-syphilitic lesions were diagnosed before opera- 
tion, found, and removed at operation with relief of symptoms. 
Such operations must obviously be as frequent and necessary in the 
syphilitic patient as in the non-syphilitic. Our plea, however, is 
for a fuller recognition of the extraordinarily misleading influence 
of syphilis in the production of “operable complexes,” and the usual 
futility of such operative interventions as are attempted without 
an adequate diagnostic study. 

Table VI illustrates the fact that in almost none of the cases in 
our series was syphilis so entirely latent or occult that it could have 
been omitted reasonably from a complete diagnostic appraisal of 
the case. 

In all but 2 of 35 cases, then, there was some clue available to 
direct the suspicion of the diagnostician and surgeon toward syphilis. 
The question of the advisability of operation in the presence of 
reasonable grounds for suspecting syphilis will be discussed. 

In Table VI the patients subjected to operation are divided into 
two distinct types; in the first group, the symptoms of neurosyphilis 
were largely upper abdominal in character and led to operation for 
supposed gall-bladder conditions and gastric lesions. We may 
fairly say these operations were unnecessary, and would have been 
avoided had an intensive study of the case been made with reference 
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to syphilis, and a therapeutic test been carried out. On the other 
hand, the second group of patients presents a problem in which we 
believe the surgeon should have right of way over the syphilographer. 
One of us (Stokes) has proposed that when after a careful study the 
question of malignancy is raised in the face of a concomitant syphilis, 
the most important move is the surgical exploration, which will 
clinch the diagnosis and afford the patient the promptest and best 
prospect. of relief. Table VI indicates that this issue is by no 
means theoretic, and that the diagnostician will not infrequently 
be obliged to call for exploration in the presence of symptoms sug- 
gesting visceral syphilis, but from which the possibility of operable 
malignancy can only be eliminated by exploration. We do not 
believe that there is any excuse for subjecting a patient who ma) 
have an operable malignant lesion to the delays of treatment for 
syphilis before operation. 


TABLE VI.—SURGICAL EXPLORATIONS WITHOUT RELIEF ON 200 
ce 


PATIENTS WITH SYPHILIS WHO COMPLAINED OF ‘‘ STOMACH 
TROUBLE” 


One Two Three Four 
operation operations. operations. operations 

Patient admits early syphilis with 

definite physical signs. 13 1 0 0 
Patient denies early syphilis with defi- 

nite physical signs ; 14 4 0 l 
Patient admits early syphilis but with- 

out definite physical signs . . 2 0 0 0 


35 PATIENTS WITH SYPHILIS WHO HAD BEEN OPERATED ON FOR “STOMACH 
TROUBLE” WITHOUT RELIEF. 


Gastric crises in tabetic neurosyphilis . 
Other types of neurosyphilis. . ST 
Gastric syphilis (question of malignancy) . ; 

Hepatic syphilis (question of malignancy) 

Latent syphilis with gastric symptoms relieved by tre atme nt 


bo 


As the obverse of this point of view, we submit the principle that 
patients with inoperable or presumptively inoperable abdominal 
malignant lesions, from whom a suspicion of syphilitic infection 
can be obtained, should be given the benefit of treatment for 
syphilis. It may further be advantageous to apply such tests to 
admittedly benign lesions of the abdominal viscera in which there is 
reason to suspect concomitant syphilis, before proceeding to opera- 
tion. This should be especially true in gastric lesions in which an 
ulcer is recognizable, since syphilitic ulcer of the stomach is a well 
established entity, and the effect of gastro-enterostomy on a patient 
with a syphilitic ulcer is by no means as desirable as the resolution o! 
the ulcer under treatment for syphilis. 

Brief abstracts of a few of the cases in our series suggest some of 
the aspects which syphilis presents to the internist or surgeon who 
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is confronted with symptoms which seem to indicate the need for 
an exploratory or other operative interference. 


CasE I (A350913).— Miss C. H., aged twenty-nine years, gave as 
her chief complaint “stomach distress.” There was no history of 
syphilis. A palpable mass could be identified in the epigastrium. 
The test-meal showed marked hypoacidity, and the roentgenologist’s 
report was inoperable carcinoma of the stomach. The blood 
Wassermann reaction was strongly positive; the spinal fluid negative. 
There was considerable cachexia. Inasmuch as the carcinoma of the 
stomach was considered inoperable, the patient was placed on 
treatment for syphilis and was given three injections of arsphenamin. 
The patient had not shown any appreciable improvement with the 
amount of treatment for syphilis and a reconsideration of the 
operative possibilities in the case then led to an exploration. An 
inoperable condition of the stomach was found, but tissue was 
removed and the pathologic report was: “Repeated examinations 
negative for carcinoma. Many giant cells. Syphilis?.”” The 
patient was unable to remain for further treatment for syphilis. 

This case well illustrates the principle that operability should have 
the right of way over treatment for syphilis whenever surgeon and 
internist believe that an operable carcinoma is present with con- 
comitant syphilis. 


Case II (A300769).—Mrs. F. M., aged thirty-one years, com- 
plained chiefly of nausea and vomiting. Physical examination was 
negative, except for slight pain in the region of the gall-bladder. 
No roentgenograms were taken. The blood Wassermann reaction 
was positive. A preoperative diagnosis of cholecystitis was made. 
On exploration the gall-bladder and appendix were found to be 
normal and were not removed. ‘Treatment for syphilis was insti- 
tuted with the prompt and complete disappearance of all symptoms. 


Case III] (A129487).—Mr. J. F., aged thirty-six years, com- 
plained chiefly of stomach trouble. A history was obtained of 
probable syphilitic infection, but there were no definite neurologic 
signs. A clinical diagnosis of exophthalmic goiter was made, 
followed by ligation of the thyroid artery. Apparently as an after- 
thought a Wassermann test was made and found to be positive. 
After the resection of part of the thyroid the patient was sent home 
on mercury pills and potassium iodid and instructed to return later 
for thyroidectomy, the syphilis being apparently regarded as of too 
little importance for further consideration. live years later the 
patient returned. He had sustained no relief whatever from the 
thyroidectomy and his stomach trouble was worse than at the 
time of his first examination. He now presented marked neurologic 
signs which made a diagnosis of tabetic neurosyphilis with gastric 
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crises unescapable. The blood Wassermann reaction and the spinal 
fluid examination were both negative. He declined to remain for 
treatment. 


This type of case well illustrates the unfortunate results of ignoring 
the gravity of syphilis as a complication, and dismissing the patient 
with inadequate treatment, only to have late neurosyphilitic 
complications develop through neglect. Had adequate treatment 
been instituted when the positive blood Wassermann reaction was 
first found, the patient would have been none the worse for the 
diagnostic error at least. 


Case IV (A368057).—Mrs. A. B., aged fifty-three years, gave 
cancer of the stomach as her chief complaint. There was no history 
of syphilis. The gastric contents were hyperacid. Roentgenograms 
of the stomach were not made. The blood Wassermann reaction 
was strongly positive. There was a palpable mass in the upper 
right abdomen. A preoperative diagnosis of pancreatic cyst was 
made and exploration was done without previous specific treatment. 
The stomach, pancreas, and gall-bladder were found to be normal. 
The liver was studded with “tumors.’’ The pathologic report on 
one of these tumors was chronic hepatitis. After the operation 
specific treatment was instituted, and was followed by rapid and 
pronounced improvement. 


So far as our observations on surgical intervention in the group of 
syphilitic patients under consideration are concerned, we are 
impressed with the fact that the surgeon and the diagnostician 
think much too seldom of syphilis as a factor in their work and, 
like the profession at large, are too easily satisfied with super- 
ficial and inconclusive evidence of its absence. In the phrase 
which one of us (Stokes) has often used, their “index of suspicion 
is too low.” Very often even the blood Wassermann reaction is 
not invoked to assist in the diagnosis, and if it is, a single negative 
return seems to clear the field for operative intervention. It may 
be safely said that as long as internists and surgeons explore for 
chronic abdominal symptoms without a very serious reckoning 
with the possibility of syphilis in general, and neurosyphilis in 
particular, just so long will there be a liberal margin of diagnostic 
blunder in this field. Such a reckoning with syphilis, we are now 
learning, must not stop with the merely routine precaution of a 
Wassermann test on the blood, which in the very type of case in 
which operation is least desirable, is apt to be the most deceptive 
and inadequate of guides. The neurologic examination and the 
spinal fluid test will, if intelligently applied at the demand of a 
syphilologically suspicious and alert mind, greatly reduce the 
incidence of negative explorations in neurosyphilitic patients. 
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Moreover, unless confronted with an emergency, or with evidence 
strongly suggesting a malignant process, it is a mistake for the 
surgeon to ignore the positive Wassermann reaction in his patient 
before exploration. An examination of the spinal fluid has more 
than once disclosed in patients under consideration for operative 
intervention, a condition of affairs in distinct contraindication to 
surgery until the syphilis had been brought under control. 

Results of Treatment for Syphilis. Not all the patients in whom 
a final diagnosis of syphilis was made, remained under our treatment 
for their syphilitic infections. Table VII shows the results in 109 
patients who were treated with greater or less thoroughness. All 
patients whose improvement was slight or doubtful for any reason 
are eliminated, so that the results represent substantial benefit, 
amounting in many instances to complete arrest of the symptoms 
and a restoration to working efficiency. 


TABLE VII.—THE EFFECT OF TREATMENT FOR SYPHILIS ON 109 
SYPHILITIC PATIENTS COMPLAINING OF “STOMACH TROUBLE’. 
Not improved 
Improved. or indefinite. 
Neurosyphilis in general 51 (73 per cent) 19 
Neurosyphilis, with neurologic signs only 6 (55 per cent) 5 
Neurosyphilis, signs and positive spinal fluid 41 (79 per cent) 12 
Neurosyphilis, gastric crises of tabes dorsalis . 10 (62 per cent) 6 
Latent syphilis, Wassermann reaction on the 
blood positive . . . 183 (67 per cent) 6 
Therapeutic tests in gastric syphilis with a 
question of malignancy .. ; 3 (100 per cent) 0 


The average outlook for improvement following treatment for 
syphilis that may be expected in syphilitic patients who complain 
of stomach trouble is, then, approximately 70 per cent. Forty-three 
per cent of the 109 patients were considered to be very markedly 
improved and seemed in good condition. Thirty-five per cent 
showed some improvement and amelioration of symptoms. 
Twenty-three per cent failed to respond to treatment, or if there 
was response it was too indefinite to be considered beneficial. 
We shall make no attempt at this point to go into the complex 
questions of serologic versus clinical and symptomatic improvement 
in patients of this type. We call attention, however, to the really 
very presentable outlook for some degree of improvement in 
patients with gastric crises, whose notorious tradition of resistance 
to treatment forms one of the discouragements of syphilotherapy. 

The therapeutic indications for each syphilitic patient with a 
gastric complaint must be judged, of course, on the merits of the 
case, and little can be expected of haphazard, slipshod, or inadequate 
treatment which does not meet the pathologic lesion underlying the 
patient’s complaint. Case V, for example, illustrates the futility 
of following up a suspicion of syphilis with ineffective and partial 
treatment, not directed at the underlying condition. 
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Case V (A87594).—Mr. F. H., aged thirty-four years, com- 
plained chiefly of vomiting spells. He gave a history of early syphilis. 
Physical examination was negative. A test meal showed hy per- 
acidity; roentgenograms of the stomach were negative. Pupils 
were sluggish to light but not fixed. Serum Wassermann reaction 
was negative. A preoperative diagnosis of chronic cholecystitis 
and chronic appendicitis was made and verified at operation. Relie! 
of symptoms did not follow the operation, however, and the patient 
was then given two injections of arsphenamine “on suspicion’, but 
without appreciable result. Seven years after operation, he returned 
stating that he had had no relief from his symptoms. The blood 
Wassermann reaction at this time was again negative, but a spinal! 
fluid examination showed positive evidence of syphilis of the nervous 
system. A diagnosis of tabetic neurosyphilis with gastric crises 
was made and systematic intensive treatment with arsphenamine 
and mercury resulted in striking improvement. 

If, in view of his history of infection and sluggish pupils, a spinal 
fluid examination had been resorted to in the face of a negative 
Wassermann reaction at the time of operation, this patient’s tabes 
could probably have been completely arrested. The two arsphena- 
mine injections given to satisfy a feeling that something ought to be 
done for the suspected syphilis accomplished nothing for the patient, 
although the fact that his crises were amenable to treatment was 
subsequently demonstrated. 

A patient who owes his gastric symptoms to syphilis of the nervous 
system requires not routine treatment, or treatment for gastric 
syphilis as such, but treatment for syphilis of the nervous system. 
To apply therapeutic methods, adapted to gastric syphilis, or to 
syphilis of the nervous system, with the prompt and vigorous use 
of arsphenamine as soon as the diagnosis is made, to a patient with 
syphilis of the cardiovascular system, would be exceedingly risky, 
not to say fatal. Proper controls in the form of examinations of 
the spinal fluid and the application of special methods, such as intra- 
spinal treatment when indicated, are a part of the treatment of 
neurosyphilis with gastric symptoms. More transient improve- 
ment of subjective complaints under a routine amount of treatment 
by an inexperienced practitioner is not a substitute for the well 
planned system which aims to secure a permanent result. 

We suggest as a matter of some interest, the possibly coincidental 
but from the symptomatic standpoint none the less striking improve- 
ment of patients with definitely recognizable gastric lesions of 
non-syphilitic character, such as duodenal ulcer, which do not respond 
objectively to treatment for syphilis. This response suggests 
interesting speculations with regard to a possible neurotrophic 
origin for certain of these lesions in syphilitic patients. In our series 
were 8 cases of duodenal ulcer and 3 of gastric ulcer, all but 1 of 
which were diagnosed by the aid of roentgenograms and the history. 
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From a syphilologic standpoint, 6 were classified as latent syphilis, 
| as possible syphilitic gastric ulcer, and 4 as “neurosyphilis.’’ 
In all, specific treatment was instituted and no particular attention 
was directed toward a definite ulcer regime. Two of the patients 
with duodenal ulcer came to operation before relief was obtained. 
In the remaining 9 cases, operations were not performed and all the 
patients were greatly relieved from their gastric symptoms, reporting 
“excellent”, “85 per cent better’, and “much better.” 

It is of course impossible to evaluate fairly the relative worth of 
the various diagnostic methods employed in our investigations of the 
meaning of stomach trouble in our group of 200 syphilitic patients 
with this complaint. It interested us, somewhat, however, to 
tabulate the proportion of positive results obtained in these patients 
by the various methods of objective clinical approach employed 
after they had entered the Clinic with their complaints of stomach 
trouble (Table VIII). It would obviously be unfair to give to 
such a procedure as the provocative test and Wassermann series 
employed in 10 cases, with positive results in 9, a higher rating than 
the spinal fluid employed, for example, in 177 cases. 


TABLE VIII.—ROUGH ESTIMATION OF THE WORTH OF CERTAIN FORMS 
OF EXAMINATION IN TERMS OF POSITIVE RESULTS OBTAINED 
IN THE STUDY OF 200 SYPHILITIC PATIENTS WITH 

“STOMACH TROUBLE.” 

Positive 

results 

Procedure Patients per cent. 
Spinal-fluid examination 177 
Blood Wassermann tests 200 
Neurologic examination 140 
Roentgen-ray studies 132 
Provocative and Wassermann series 10 


1 Includes only those with negative blood and spinal fluid and otherwise negative 
except for the neurologic signs. 
? Findings of duodenal ulcer, gastric ulcer, etc., are included in this percentage. 


This tabulation does not suggest to us so much the comparatively 
small yield, so to speak, from some of the procedures whose necessity 
cannot be denied, as it does the urgent need for an extension of 
current conceptions of what constitutes a proper clinical study of a 
patient with a gastric complaint who presents a reasonable suspicion 
of syphilis. What constitutes a reasonable clinical suspicion of 
syphilis has been all too little considered. It seems safe to say that 
clinicians and surgeons in general, to judge by the operative record 
of our cases, may allow themselves considerably more latitude in 
suspecting syphilis in patients with abdominal symptoms. Where 
grounds for suspicion are present, they should call for complete in- 
vestigation of their cases by syphilologic methods before they proceed 
to a diagnosis or to treatment. We must contend perforce, from 
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the results of our study of this and other series of cases, that the single 
Wassermann test and a negative history of early manifestations 
cannot be regarded as synonymous with adequate syphilologic 
examination. They merely serve as guides to a more acute and 
penetrating suspiciousness of mind. That penetrating suspicious- 
ness is coming to demand, more and more, a complete examination 
of the spinal fluid, with a neurologic study, before operation is 
resorted to in doubtful cases. 


“Summary. 1. Of 200 syphilitic patients who complained of 
stomach trouble, 70 per cent had neurosyphilis. 20 patients (10 
per cent) had organic lesions (syphilitic or non-syphilitic) of the 
gastro-intestinal tract, 9 (5 per cent) had lesions of the heart, and 
only 4 per cent had true syphilis of the stomach. 

2. The history of syphilitic infection is unreliable. Men give 
such a history three times as often as women. Sixty per cent of the 
men and 70 per cent of the women could not give histories of 
secondaries. Only two-thirds of those with histories of infection 
were diagnosed in the primary stage. 

3. In only 36 per cent of the whole series of patients was syphilis 
recognized before they came to the Clinic. 

4. The medical diagnoses made before their examination in the 
Clinic were apparently largely based on history (90 per cent) and 
blood Wassermann reaction (65 per cent). After examination in 
the Clinic the diagnoses were based most often on history (60 per 
cent), spinal fluid examination (59 per cent), and blood Wassermann 
reaction (44 per cent). 

5. Only 10 per cent of the patients had had spinal fluid examina- 
tions before they entered the Clinic, yet 59 per cent were positive. 
The test deserves greater popularity. 

6. Only 44 per cent of the patients gave Wassermann positive 
reactions on the blood when they entered the Clinic and 56 per cent 
gave negative reactions largely as a result of treatment elsewhere. 
The greater diagnostic importance of the spinal fluid examination 
is again suggested. 

7. Seventy per cent of the patients with persistently Wassermann- 
negative bloods not due to treatment had positive spinal fluids. 

8. Negative blood Wassermann and negative spinal fluid do not 
exclude neurosyphilis as a cause of gastric complaints. Of 32 such 
patients, 40 per cent had gastric crises with neurologic evidence of 
tabes dorsalis. 

9. We suggest that the seat of the lesion in patients with gastric 
crises and negative spinal fluid examinations is in the vagus, the 
abdominal ganglia, and the sympathetic system. 

10. Fifty per cent of 122 patients had hypoacidity and 38 per cent 
were normal. Hyperacidity was rare. 

11. Of 132 patients having roentgen-ray examinations 84 per cent 
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were negative and only 6 per cent showed definite or doubtful 
syphilitic lesions. 

12. “Gastric neurosis” and “functional stomach” are dangerous 
diagnoses, if any suggestion of syphilis is present. In 50 per cent of 
these cases blood Wassermann reactions were positive, and in more 
than 50 per cent the spinal fluids were positive. 

13. Eighteen per cent of our patients with stomach trouble had 
had needless operations, 80 per cent before entering the Clinic. In 
all but 2 of 35 patients there were clues to the underlying syphilis, 
which were not followed up, or a negative blood Wassermann reac- 
tion that had been accepted as final, when other evidence of syphilis 
could have been found. 

14. One-third of the needless laparotomies were on patients with 
gastric crises. 

15. When the question of operable malignancy is raised, explora- 
tion should precede a therapeutic test for syphilis. If there is no 
reasonable probability of an operable malignancy being present, 
or if the lesion appears inoperable with syphilis present, treatment 
for syphilis should precede operation. 

16. A general raising of the “index of suspicion” for syphilis, 
among internists and surgeons, would reduce operative mistakes 
in patients with abdominal symptoms. A blood Wassermann test 
is often insufficient to clarify the situation, but should at least be 
routine. 

17. Surgeons should not ignore positive Wassermann reactions 
obtained before operation. 

18. The results of treatment for syphilis in 109 cases in which 
patients remained for treatment were gratifying. Seventy per cent 
improved, 43 per cent were relieved of their complaint. 

19. Treatment for syphilis underlying a gastric complaint must 
be directed according to the special indications in the case, and must 
not be merely general. Different methods will be required for under- 
lying syphilis of the nervous system, the stomach, or the heart for 
example. 

20. We observed striking symptomatic improvement in certain 
cases of gastric and duodenal ulcer in neurosyphilitic patients in 
whom the roentgen ray after treatment showed the lesions itself to 
be still present. 

21. The spinal fluid examination stands out from this investiga- 
tion as a procedure of the highest importance, outranking the serum 
Wassermann reaction in diagnostic syphilology as applied to inter- 
nal medicine. Its wider use for diagnosis should be developed 
with proper facilities for its performance and control. . 
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THE SAFEGUARDING OF THE TONSIL AND ADENOID 
OPERATION: 


THE PREVENTION AND TREATMENT OF SOME OF THE PosT- 
OPERATIVE COMPLICATIONS OF THIS OPERATION.* 


By Grorce Ferrero.F, M.D., 


PHILADELPHIA, PA. 


Tue sequel of the tonsil and adenoid operation which will be 
discussed in this communication are the following: 
1. Temperature elevation. 
2. Increase of arthritic symptoms. 
3. Edema of the palate and uvula. 
4. Hemorrhage. 
5. Middle-ear inflammation. 
}. Acidosis. 
7. Pulmonary abscess. 

1. Temperature Elevation. ‘This condition, frequently associated 
with a degree of tachycardia which is out of proportion to the 
pyrexia, is very often found. The height ranges from 99° to 101°, 
rarely going higher unless there is some definite focal lesion, such 
as an infected middle ear. It may last one day, rarely more than 
two, and is so common that it usually is unnecessary to attach 
any importance to it, with the exception that no patient with a 
mouth temperature of over 99.5° should be allowed to leave the 
hospital. 

In order to get definite figures, I took the charts of 25 private 
patients consecutively operated upon at the University Hospital 
and averaged the temperature figures. I selected the highest 
recorded temperature the day of the operation, the day after 
the operation and the day following that. The following is the 
result: 

On the day of operation the average high temperature was 98.6°. 


* Read before the Section of Otology and Laryngology of the College of Physicians 
of Philadelphia as part of a Symposium on “Safeguarding Tonsillectomy,’’ December 
21, 1921. 
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On the day following operation the average high temperature 

was 99.3.° 
_On the second day following operation the average high temper- 
ature was 98.9.° 

What the elements are which cause this elevation naturally 
are difficult to analyze. The local pain and discomfort, the general 
physical distress, the bronchial irritation from the ether may and 
probably do enter into it. It is likely that an important factor 
is the extra dose of tonsil-derived toxins which necessarily is squeezed 
into the circulation during manipulations essential to a tonsillectomy. 
With this probability in mind it follows that good elimination 
should be maintained during the early postoperative days, the 
bowels being kept open and plenty of water being imbibed. This 
last procedure is not a difficult one to follow, with exceptions, of 
course, if the water is taken in large, rapid gulps, instead of in widely 
separated sips or through a tube. 

There is one type of temperature elevation which always is 
gratifying to the operator, and that is the one which follows severe 
hemorrhage, as it indicates the absence of or recovery from shock 
and also tells us that the blood-making apparatus is at work 
replacing the lost vital fluid. 

Should the fever rise above 101° and remain there for two or 
more days it should be the signal for a thorough examination of 
the sinuses and ears and of the system in general, particularly 
the lungs, heart and kidneys. A blood count at such a time may 
afford a suggestion as to what is going wrong. 

2. Increase of Arthritic or Neuritic Symptoms. When a patient 
has been operated upon for the purpose of removing a focus which 
has been causing an arthritis, a neuritis or some other such con- 
dition, a temporary exacerbation occasionally is seen postoper- 
atively. Instead of this being regarded as a complication it is 
not unreasonable to view it as a confirmation, a confirmation of 
the diagnosis that the focus was in the tonsils. Such a view- 
point is consoling both to patient and operator. If the patient 
can be told that the operation itself naturally would cause an 
inordinate dose of tonsil poison to be forced into the system and 
that the increase of symptoms means that the diagnosis of tonsil 
responsibility is confirmed, then all fears are allayed. 

A case which is apropos is mentioned by Keiper,'! who states 
that he “had one case wherein after tonsillectomy a severe infection 
of the right knee-joint developed.”” The case is reported thus 
briefly, but it indeed would have been interesting to know whether 
or not the organisms in tonsil and knee were the same. ‘This 
case is of interest also in connection with the question of the method 
of transmission of the infection in cases of pulmonary abscess. 


1 The Tonsil Question Up to Date, Laryngoscope, St. Louis, 1921, 31, 777. 
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3. Edema of the Palate and Uvula. ‘This occurs in varying de- 
grees, and while it sometimes is found in children it is far more 
frequent in adults. In my experience it is more likely to occur 
when the patient has had a similar condition during antecedent 
attacks of tonsillitis or quinsy, when there is a large upper tonsil 
pole, when the tonsil is adherent to its fossa wall or when some 
of the mucosa of the soft palate overlying the palatoglossus has 
been lifted from the underlying tissue during the freeing of the 
upper half of the tonsil from its bed. A curious feature of this 
edema is that the posterior portion of the uvula is usually more 
swollen than is the anterior. Unless the anterior mucosa and 
submucosa have become toughened by food friction, and therefore 
swell less readily, only a detailed study of the venous and lymphatic 
systems will give us a true explanation of this phenomenon. 

The condition always is a distressing one and not infrequently 
it causes alarm to the patient by creating fears of strangulation. 
It also prolongs convalescence, since it adds tremendously to the 
ordinary difficulty in swallowing, not only by narrowing the pharynx, 
but in addition the lengthened uvula extends so far down that 
it becomes part of the food bolus and the patient tries to swallow 
his own uvula. This is a powerful discourager to eating and is 
altogether very annoying. When it is extreme the nutrition of 
the uvula may be slightly interfered with, and I fancy that all 
of us have seen a spot of necrotic epithelium at the tip of the uvula 
in some of these cases. 

There is nothing which will give to this condition any relief 
worthy of-the name. As it really is a hypostatic condition (with 
possibly at times an element of infection added) it is irrational to 
expect that any local application will afford relief. Punctures 
are recommended, but the effect of these is slight or nil, and such 
incisions never reach the most swollen part, viz., the posterior 
part. As they always close in a brief time it is difficult to believe, 
on either theoretical or practical grounds, that they avail any- 
thing. And, on the basis that the condition is due to a severing 
or constriction of the efferent venous and lymphatic pathways, 
it is best to realize that the gradual disappearance of pressure 
or the establishing of collateral paths must be awaited with as 
much philosophic anticipation as patient and physician can com- 
mand. 

In the early days of my practice I had a case in which the edema 
was extreme and caused intense discomfort to the patient. Feel- 
ing that I had to do something | slipped a lingual tonsillotome 
over the enormously lengthened uvula and cut off the lower half. 
This gave no relief whatsoever, and to add insult to injury, when 
the palate healed it did so in the form of an inverted A, there being 
a distinct notch where the uvula had been. No unpleasant con- 
sequences resulted, but this taught me two things: Never to do 
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it again and that the edematous uvula is not all uvula. Approxi- 
mately half of it is uvula, viz., the lower half, and the other half, 
viz., the upper half, soft palate. 

An aggravation of this condition is found when the uvula is 
bifid, as under these conditions the lower end becomes club-shaped 
and may swell enormously. 

Various applications have been recommended for local use, tannic 
acid, tincture of benzoin, silver nitrate solution, adrenalin chloride 
solution, etc. Sometimes comfort can be given the patient by 
having him lie on his side, and this frequently will check gagging. 
Ice may be used externally and in the mouth, but altogether its 
a painful condition and a trying one, and only Nature’s methods 
will give ultimate relief. 

4. Hemorrhage. This is the most important phase of tonsil 
operative work. There are two phases to the situation, the pre- 
ventive and the curative, and of these two the preventive is the 
more important. 

It is not putting the case too strongly to say that no patient 
should be submitted to a tonsil and adenoid operation whose 
bleeding habits have not been gone into thoroughly and whose 
coagulation and bleeding time have not been taken preoperatively 
whenever this is practicable. In addition, it should be axiomatic 
that no patient should leave the operating table until all bleeding 
has ceased, this to be proved by careful inspection. 

In the present stage of our tonsil technic the phrase “ bloodless 
tonsil operation” should be abolished from usage unless we are 
using the words in a Pickwickian sense. “ Bloodless’? means 
without blood, and this word will be applicable only when someone 
is able to develop a method of operating which invariably sheds 
no blood at the operation and which invariably is followed by no 
postoperative hemorrhage. At the hands of all of us some cases 
are operated on with but a few drops of blood being lost, and in 
others the amount of bleeding, even if but brief, is at times terrify- 
ing. Again in some cases the bleeding is negligible at operation 
but alarming secondarily. 

The question of hemorrhage at operation ordinarily need not 
cut any great figure if the operation is performed with deliberate 
care, attended by thoroughness and assured technic. A com- 
plete removal of the tonsil, followed by gauze pressure in the tonsil 
fossa, using any astringent the operator finds most serviceable 
(my own preference is for 10 per cent solution of silver nitrate 
and the picking up and ligating of all bleeding-points, affords the 
least chance for prolonged bleeding on the table and the greatest 
insurance against postoperative trouble. For many years I have 
tied off every bleeding-point, since experience (and I fancy that 
all will agree with this) has shown that the tiny bleeding-point 
of two o’clock in the afternoon may become the gusher of midnight. 
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I use the ordinary Kelly hemostat, for the reasons that it has a 
broad point, thus making the closing of the knot easy, and the 
curve is of value in depressing the tongue or retracting the ante- 
rior pillar. 1 use no needle, simply a surface tie, employing No. 
2 chromic catgut, softened in water, for the purpose. I never 
have found any knot-tying device necessary, the fingers being all 
sufficient for the purpose. In this connection it should be stated 
that we may be compelled to modify the freedom with which 
suture ligatures are used in the tonsil fossa. It is at least con- 
ceivable that septic material may thus be introduced into the 
tissues of the pharynx and that septic thrombi may be formed 
later to cause trouble elsewhere in the body. 

The bleeding may come from anywhere in the fossa, and the 
greater one’s experience the more certain does one become of 
this. The three most difficult places in which to find and clamp 
a bleeding vessel are high up in tonsil fossa, low down in the fossa 
and on the posterior surface of the anterior pillar. A few points 
about these: three times have I had great difficulty in securing 
vessels in the upper part of the fossa. In the first case of this 
kind, after twice securing the vessel with a hemostat and then 
having the ligature cut completely through the tissues, 1 passed 
a large, strong, curved needle through the palate, entering mesially 
to the fossa and emerging laterally to the anterior pillar. This 
secured the vessel, but the patient six weeks later died of pul- 
monary abscess, this being the one tonsillectomy case I have lost. 

In all of them with one blade of a pair of scissors in the tonsil 
fossa and one anterior to the palate I cut through the anterior 
palatine arch to the upper pole of the fossa and then had no difficulty 
in getting the offending vessel. An interesting feature of these 
cases is that the arch on the cut side healed symmetrically with 
the other. 

In a number of cases a very annoying feature has been the slow 
and repeated filling of the tonsil fossa with blood, apparently 
from below, and with no bleeding vessel discernible. Up to six 
years ago | habitually sewed a gauze pad into the fossa in such 
cases. At the time mentioned the thought occurred to me that 
one hitherto unexamined region was the posterior surface of the 
anterior pillar. With this idea in mind, at the next case presenting 
this feature | clamped with a hemostat and everted the anterior 
pillar, and on its posterior surface the offending vessel was found. 
In only 1 case since then has it been necessary to sew in a plug 
and in 6 others have I found a bleeding vessel situated at this 
place, where it easily was secured and tied. 

It seems hardly reasonable to condemn the suction apparatus 
as a cause of immoderate bleeding. Its value as a cleanser of the 
throat is unquestioned and no one who uses it intelligently puts 
the end on the raw surface and sucks away, Its proper placey 
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of use are in the cheek, in the pharynx and in the tonsil fossa, too, 
but in the last-mentioned place very gently and but momentarily. 
For the minor cleansing and in looking for bleeding-points gauze 
sponges sometimes are more efficacious. The complaint of the 
anesthetist that the suction motor sucks away his cherished ether 
is probably well founded, but in spite of this I question whether, 
weighing every actual advantage against every suppositious or 
proved disadvantage, any operator who has become accustomed 
to the apparatus ever feels quite at home, quite as efficient and 
quite as safe without it. 

Secondary bleeding should be handled precisely on the same 
principles as in bleeding at operation. ‘Two very important pre- 
cautions are these: On returning the patient to bed to place him 
in a ventrolateral position with the face down and to have con- 
stant watching by a skilled nurse until the patient is out of ether. 
Should hemorrhage start the operator should be notified at once 
and should visit the case immediately. The handling of such 
a hemorrhage is no job for an intern and patients have died because 
the chief had been notified too late. A full dose of morphin should 
be given at once to an adult. Pressure with the operator’s favorite 
styptic should be tried, and if this fails, every effort should be made 
to secure the vessel or vessels. If the patient, child or adult, is 
so unruly or the reflexes are so active that accurate work is im- 
possible, there should be no hesitation in promptly (with the accent 
on the promptly) taking the patient to the operating room, reétheriz- 
ing and handling the situation in a truly surgical way. Great 
exsanguination is no contraindication to giving ether, as it is 
astonishing how the general condition improves under the anesthetic 
and how the pulse improves when the leak in the circulatory system 
is plugged. Refilling of the partly emptied vessels should be done 
with cautious deliberation, Murphy drip or small repeated enemas 
of physiologic salt solution being used to an amount which will 
not too suddenly increase the blood-pressure. 

5. Middle-ear Inflammation. That an acute otitis media some- 
times, although rarely, follows a tonsil and adenoid operation is 
not remarkable, but that it does not follow more frequently is 
remarkable. There are many factors which could predispose 
to this accident. Among these are the normally germ-laden con- 
dition of the upper respiratory tract, the trauma that is exerted 
upon the walls of the nasopharynx, the irritation of the nose and 
nasopharynx by the ether vapor and the presence in the nose and 
nasopharynx of clotted blood which quite easily could obstruct 
the tube or could be blown or coughed into it. It is impossible 
to decide which is the more dangerous, to leave the clotted blood 
in the nose and nasopharynx or to wash it out before the patient 
leaves the table. Many good and ultracareful operators use the 
latter procedure, have used it for years and favor it highly, I 
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confess to a slight feeling of trepidation when I see it done, as to 
me it carries with it the well-known dangers attending the use 
of the nasal douche. My own practice is to use postoperatively 
no spray or douche in the nose, and no case of middle-ear abscess 
has ever resulted from operation. Probably I have been fortunate 
but this experience has caused adherence to the let-alone principle. 

As already remarked in substance, we always are operating in 
a septic field. In addition we always are operating upon septic 
tissue, and this probably is as true of the adenoid tissue as of the 
tonsils. The former growth hangs down in the nasopharynx 
usually in three, four or five leaflets, and it is quite astonishing 
to note how frequently in the rhinoscopic mirror we can see pus 
exuding from the fissures between these folds. I recall one curious 
case in which.fhe growth was removed with the largest-sized 
La Force adenotome, and on opening the box to shake out the 
adenoid nearly a dram of yellow, creamy pus was found in 
the instrument with the severed adenoid. As no pain in the 
pharyngeal vault had been complained of, we evidently had here 
a chronic abscess of the adenoid. 

Since the above was written there has appeared in the Journal 
of the American Medical Association, of December 17, 1921, a 
“Current Comment’” referring to some recent work along this line. 
The following is an extract and is of great practical interest: 

‘ Heretofore the tonsils and the pharynx in general have received 
most of the consideration devoted to the bacteriology of the upper 
respiratory passages. Recently, however, a group of investi- 
gators at the University of Illinois College of Medicine devoted 
their attention to the adenoids. Cultures were taken from the 
excised adenoids to determine more definitely the flora of the 
nasopharynx. Pathogenic bacteria were found in every specimen. 
Of the more important organisms, hemolytic streptococci occurred 
in 61 per cent, pneumococci in 65 per cent, Bacillus influenzie in 
40.9 per cent and Bacillus diphtheriz in 12 per cent. Other strep- 
tococci, diphtheroids, staphylococci, Gram-negative cocci, Bacillus 
mucosus capsulatus and Bacillus fusiformis were encountered. The 
depths between the folds and bottoms of the crypt like structures of 
the adenoids harbored hemolytic streptococci, pneumococci, and 
Bacillus influenze in larger numbers than the epithelial surface 
or the nasopharyngeal swabs. The adenoids then, like the tonsils, 
are to be regarded as common foci harboring dangerous micro- 
organisms.’ 

Rarely though tubotympanic complications occur, when they 
do they may extend in any one of their favorite directions, and 
it behooves us to exercise every care to prevent and to recognize 
early such a complication. In the line of prevention as much 


? Bacteriology of the Adenoids, Jour. Am. Med. Assn., December 17, 1921, 77, 1975 
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care in asepsis should be taken as in any other major operation, 
this including gloves, face mask and all other essential details. 
If there is to be a series of tonsil operations the operator, 
the assistants and the whole operating room paraphernalia should 
be just as aseptic for the second and subsequent operations as for 
the first. Even at this day one can see a series of operations 
performed without any of the staff changing gowns, with a per- 
functory resterilization of instruments and with no change of the 
instrument table layout. This is all wrong. The punctilious 
attention to the details of surgical cleanliness at each individual 
operation takes time, but that much is due the patient. Only 
by following such a plan could an operator’s conscience be clear 
if any serious complications should follow an operation. In case 
a patient should develop postoperative sepsis when the operator 
had failed to exercise all the niceties of aseptic technic, no matter 
at what cost of time or effort, the surgeon could not hold himself 
blameless, nor, in case the patient’s people should become antago- 
nistic and institute legal proceedings, could any brother surgeon 
testify wholeheartedly in his favor. 

Another point is this: We all are familiar with the reflex otalgia 
which so frequently is complained of during the first few post- 
operative days. ‘The glossopharyngeal nerve, with its pharyngeal 
and tympanic branches, as well as the vagus with its pharyngeal 
and auricular branches, afford a ready explanation of this phe- 
nomenon. So common is this that we can almost expect it. Yet 
not only is it the safest of practice always to examine the ears 
when such complaint is made, but it is advisable to go still further 
and practice examination of the ears as a routine procedure. Should 
a surgeon, for example, have one middle-ear abscess in 500 cases, 
it is only one-fifth of 1 per cent for him, and that may not be a 
high percentage for the operator, but to the patient and to that 
patient’s family it is 100 per cent and a very serious matter. 

6. Acidosis. ‘The theory of this condition was first promulgated 
in 1850 and the present name applied in 1906. Medical literature 
is teeming with articles on this subject. The first one which 
directed the attention of laryngologists to the subject was pre- 
sented by George B. Wood’ in 1917. Two recent articles of interest 
are by Donnelly‘ on the “History of Acidosis,” and by Farrar® 
on “Acidosis in Surgery: Its Occurrence during Operation and 
its Treatment by Glucose and Gum Acacia Given Intravenously.”’ 
Farrar’s article will be freely quoted in this communication. 

The bicarbonates of the blood are carriers of the acid by-products 

’ Bicarbonate of Soda in Ether Anesthesia, Transactions of the American Laryngo- 
logical Association, 1917, 39, 239. 

4 History of Acidosis, New York Med. Jour., August 21, 1920, 112, 246. 

5 Acidosis in Surgery: Its Occurrence during Operation and its Treatment by 


Glucose and Gum Acacia Given Intravenously, Surg., Gynec. and Obst., April, 1921, 
32, 328. 
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of metabolism to the alveoli of the lungs and constitute the alkali 
reserve of the body. If the bicarbonates are present in the blood 
in large amount their ability to unite with the CO, is quantitatively 
high, but if there is a diminution of the bicarbonates the CO, 
will accumulate in the tissues. The resulting increased CO, ten- 
sion in the blood will stimulate the respiratory center to increased 
respiration. If alveolar ventilation is not then obtained a con- 
dition of intracellular acidosis results, with serious disturbance 
to internal (tissue) respiration. 

‘Two things should be remembered as being of great importance: 
One is that carbohydrates and fats are base-forming foods and 
the other has just been mentioned, viz., that the bicarbonates 
of the blood are carriers of the acid by-products of metabolism 
to the lungs. Hence the necessity of avoiding proteid food and of 
administering bicarbonates before operation as well as afterward 
if vomiting appears. 

The percentage of blood bicarbonates is an important factor 
in surgery for the reason that during operation, owing to increase 
in acid metabolism and to the fact that ether affects the liver, 
which is the regulator of acid by-products, there is considerable 
drop in the alkali reserve. As long as there are fixed bases in the 
blood the elimination of CO, will continue. If the alkali reserve 
is high to begin with the drop may not be great enough to cause 
a severe acidosis. 

“The more marked the existing acidosis to begin with the more 
sensitive is the patient to operative procedures, and the more 
likely is he to be let down by them into a region of danger. 

“The essential feature in one’s conception of acidosis is a general 
impoverishment of the blood in bases or in substitutes which 
generally give rise to bases, so that the body as a whole shows 
some systemic abnormality. If metabolism is faulty then there 
may be an accumulation of acid by-products in the body due either 
to excessive production or to defective elimination, or both 
together, and the condition of acidosis results.”’ 

Among Farrar’s® conclusions are the following: 

“The alkali reserve (bicarbonates of the blood) is the criterion 
of the acid-base balance of the body. 

“Acidosis is a term used to signify an impoverishment of the 
blood in bases. 

“The range of the carbon dioxide combining power of the blood 
in women (150 cases) . . . isabouteight points lower than Van 
Slyke found for men. 

“As the range is shorter in women the danger line is sooner 
reached, which accounts for the greater frequency of acidosis 
following operations in women than in men. 


6 Loc. cit. 
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“The fall in alkali reserve during operation depends not only 
upon the anesthetic and the duration of the operation but upon 
the nature of the operation and the occurrence of hemorrhage and 
shock. 

“The fall in the alkali reserve bears a close relation to the fall 
in blood-pressure and pulse-pressure. If the fall in blood-pressure 
is prevented there is a saving in alkali reserve. 

“Carbohydrate feeding before and after the operation together 
with the use of bicarbonate of soda will do much to prevent or 
lessen acidosis.” 

Prevention of this condition is most important, and since | 
routinely have fed sodium bicarbonate to all patients before operation 
under general anesthesia I have had no marked cases. Vomiting 
has been absent or at a minimum and operative convalescence 
much more comfortable. As Wood’ said in the paper mentioned 
above, “As a rule patients who have been given sodium bicar- 
bonate before the operation, after having emptied their stomachs 
of the blood and fluid swallowed during the operation, do not 
vomit again and seldom complain of nausea, unless there is con- 
tinued bleeding.”’ 

Should persistent vomiting occur after operation in the absence 
of any such obvious cause as continued hemorrhage, and should 
examination of the urine reveal acetone, treatment should be 
instituted at once. If food can be retained at all it should con- 
sist of carbohydrates and fat and not of proteids. Alkalies, bicar- 
bonate of soda or, as suggested by Lynch,’ citrate of soda as of 
more agreeable taste, should be given by mouth. Sodium bicar- 
bonate (2 per cent) or glucose (5 to 20 per cent) should be given 
in small, repeated enemas or by Murphy drip. Lynch, who prac- 
tises in New Orleans, states that the condition is much more fre- 
quent in hot weather and also that the postoperative use of codein 
and morphin tends to increase the quantity of acetone and con- 
sequently the incidence of vomiting. Before hearing this statement 
I had made no such observations, nor since using sodium bicar- 
bonate routinely before operation, and morphin, heroin or codein 
in adults and paregoric in children after operation, when pain 
requires it, acidosis has occurred. 

Van Slyke’ in a recent communication stresses the importance 
of hemoglobin in this condition. He states that “the carriers 
of carbon dioxide may be most simply described as substances 
which hold in combination alkali, of which they supply COs, 
as it enters the blood, sufficient to bind nearly all of it as alkali 
bicarbonate. . . The chief carbon dioxide carrier of the blood 


7 Loe. cit. 
8 Discussion of Paper by George B. Wood, see ante. 
® The Carbon Dioxide Carriers of the Blood, Physiol. Rev., January, 1921, 1, 141 
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is the hemoglobin,” it furnishing 80 per cent to 95 per cent of the 
alkali which neutralizes the CO». 

7. Pulmonary Abscess. 80 per cent of postoperative cases of 
abscess of the lung are secondary to tonsil removal. In every 
781 cases of tonsillectomy there is one which develops lung abscess. 
Rather startling statistics! The first figure is given by Wessler'® 
who studied 100 cases of suppurative lung disease. Of the 100, 
26 were postoperative, and of these 26, 21 were posttonsillectomy. 
The other figure is given by Keiper,'' but he does not mention 
the sources from which his statistics are derived. 

None of us know how many of our tonsil cases have been followed 
by this complication, particularly in our ward cases. They may 
not associate their pulmonary trouble with the antecedent operation 
and are likely to consult some other physician or clinic. An illus- 
tration of this is found in the report of Fisher and Cohen” of 5 
cases, all of which had had tonsil operations in a hospital other 
than that in which they finally landed. 

Richardson" first brought this matter to our attention in 1912. 
In this report he details the histories of two cases, both of which 
recovered, one after incision and drainage of the abscess and the 
other without any active interference. He described them as cases 
of ‘septic infarct of the lung.” 

Following this pioneer report a large number of observers have 
placed their cases on record. The Quarterly Cumulative Index 
for the first nine months of 1921 lists 13 articles on lung abscess, 
5 of which relate to this condition as secondary to tonsillectomy. 
For 1920 there were 19 lung abscess papers, 4 of which were con- 
fined to the posttonsillectomy feature. In 1919 the figures were 15 
and 1, and in 1918, 11 and 3. These numbers show the increas- 
ing attention which is being given to this subject. 

Of all the sequel of tonsillectomy this is one presenting the 
highest percentage of fatalities; the death-rate varies, according 
to treatment, from 25 per cent to 50 per cent. It is therefore a 
condition toward which all possible prevention should be exerted, 
whose appearance should be constantly watched for and against 
which treatment promptly and intelligently should be directed. 

The etiology of lung abscess has caused much discussion. Some 
favor inhalation as the main cause, while others believe that the 
process usually is an embolic one. Hedblom™ states that the 
abscess is a sequel of inflammation, or results from infection reach- 
ing the lung tissue by way of the bronchus, the blood stream or 


10 Am. Jour. Roentgenol., April, 1919, 6, 161. 

1 Loe. cit. 

12 Pulmonary Abscess in Adults Following Tonsillectomy under General Anes- 
thesia, Jour. Am. Med. Assn., 1921, 77, 1313. 

18 Tonsillectomy, with Consideration of its Complications, Washington Medical 
Annals, May, 1912, 11, 85. 
4 Pulmonary Suppuration, Med. Rec., September 13, 1919, 96, 441. 
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by direct extension. This, of course, covers the possibilities, 
and probably is as far as we can go. 

Opinions vary greatly as to the effect of posture on the incidence 
of this disease. Wessler and Schwartz" state that “in those 
-ases following operation the disease is usually seated in the upper 
lobes, while, on the other hand, abscesses resulting from the aspira- 
tion of foreign bodies and the chronic bronchopneumonia type 
of bronchiectasis usually localize in the lower lobes. The authors 
suggest that it is not improbable that the recumbent position 
during operation has some bearing on the upper lobe localization 
of these abscesses.”’ 

As opposed to this view, Richardson" believes that the head 
should be kept low and well extended. On the other hand it is 
largely the custom in New England for tonsil operations to be 
performed with the patient in the sitting position. This naturally 
would cast doubt upon the efficacy or necessity of the lowered 
head position, and leaves the question of operation posture a rather 
open one. 

It has been stated’? that the question of which pathway, cir- 
culatory or respiratory, transmits the infection to the lung is largely 
an academic one. While this may be true to some extent it does 
not alter the fact that every endeavor should be made to prevent, 
as far as possible, the ingress of blood, ete., into the trachea and 
bronchi during operations. To aid in keeping the lungs safe from 
abscess and other postoperative complications various suggestions 
have been made. ‘These include posture (the head low and well 
extended), having the patient not too deeply under the anesthetic, 
warm ether, keeping the pharynx as clean as we can with suction 
apparatus, the abolition of motor-driven anesthetic apparatus 
and seeing that the patient is in proper condition for the operation. 
Some of these are and all of them may be of value and they sug- 
gest a few thoughts for brief elaboration. 

Posture has just been mentioned. 

That the motor-driven ether can force the pharyngeal contents 
into the trachea and bronchi would at least seem to be open to 
question. But to prevent too deep anesthesia always has seemed 
to me to be a tremendous desideratum. The coughing reflex is 
one of great value, and particularly when the patient has been 
returned to bed is it of importance that the pharyngeal reflexes 
return as soon as possible. Cases of deep narcosis have occurred 
in which the patients have bled into the stomach almost to the 
point of exsanguination without any swallowing movements being 
visible, the blood having trickled down the relaxed esophagus. 


1 Quoted by O. H. P. Pepper, Prog. Med., September, 1921, p. 89. 
16 Discussion of paper by Fisher and Cohen, Jour. Am. Med. Assn., October 22, 
1921, 77, 1313. 


17 Loe. cit. 
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The saine thing might easily happen to the trachea. The almost 
universal use nowadays of the prone position of the patient post- 
operatively is a great safeguard against such untoward and some- 
times fatal happenings. 

It would seem that the ideal degree of anesthesia would be to 
keep the patient just over the edge of absent reflexes, with the 
idea of thus helping to keep the tracheobronchial passages as 
clear as possible. In a series of cases in which there was used a 
motor-driven ether pump there occurred in a short time so many 
cases of deep cyanosis and real ether poisoning, several requiring 
oxygen and artificial respiration, that I soon gave it up. A try- 
ing feature was that the patients went to the bad so quickly that 
no warning was given. I might add that physicians experienced 
in anesthesia were presiding over the ether. Ether vapor pumped 
by a hand bulb with constant watching of the patient is quite safe, 
and in quantity and effect can be gauged with great accuracy, 
thus preventing too profound anesthesia and the entrance of blood, 
etc., into the trachea and bronchi. 

Probably all believe that the suction apparatus is of value in 
preventing inhalation troubles. That blood and septic tonsil 
crypt contents do sometimes get into the trachea cannot be ques- 
tioned. We frequently, in evidence of this, hear large tracheal 
rales, and often during operation we can see accumulations of 
blood, ete., appear in the pharynx during expiration and disappear 
downward during inspiration. It is here that suction is of great 
value, for such collections promptly can be drawn out. Richards'® 
has suggested that the suction nozzle be used to pick up the masses 
squeezed out from the tonsil at operation, an idea which would 
seem to be worthy of adoption. 

Voorhees" also favors this scheme. He believes that the possible 
inspiratory causes are blood-clots, pieces of adenoid, cheesy masses 
from the tonsil, a broken tooth or rarely pieces of tonsil which 
have broken off from the main mass in the removal. He states 
what is undoubtedly true, that “in using the Slider method cheesy 
masses are forced out of the crypts during the engaging of the tonsil 
in the ring of the instrument.” This would apply to any method 
of operating, but probably with greater force to one of the guillo- 
tine type than to the dissection method. Voorhees suggests that 
all cheesy masses and detritus should be removed from the tonsil 
crypts before the operation is begun. 

It should not be forgotten that an actual foreign body, such 
as a loose tooth, an especially common condition in children dur- 
ing the years of their second dentition, may be the cause of the 
trouble. A corollary of this is that teeth which readily could be 


'§ Discussion of paper by Fisher and Cohen, vide ante. 
19 Lung Abscess Following Tonsillectomy, Report of a Case with Bronchoscopig 
aud X-ray Findings, Laryngoscope, August, 1921, 31, 609, 
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uprooted by a mouth-gag should be looked for before operation. 
I never will forget, at one operation, on picking out a white mass 
from the hollow of the cheek to find that it was a deciduous molar 
tooth which had come loose during the operation. 

At present we are at sea as regards knowing the frequency with 
which lung abscess follows tonsillectomy under local anesthesia. 
Search of the literature has resulted in finding but two articles on 
this question. Porter reports 2 cases, as also do Simpson and 
Noah. 

Porter® takes a very reasonable position. He says: “There 
exists a complicated network of veins, the plexus tonsillaris and 
the plexus pharyngeus, which cover the outer walls of the pharynx 
and the tonsillar cavities, receiving blood from the tonsils, ton- 
sillar pillars and pharyngeal walls. These vessels are exposed 
and always injured even in the gentlest operative work. This 
too, is a field impossible to protect from germ-laden saliva and 
pus. It is therefore not difficult to believe that infected emboli 
could be dislodged from veins thrombotic from trauma and infection 
located in an area active in every attempt at speech and swallow- 
ing. I feel that there can be no doubt that infected emboli travel 
direct to the lungs and cause certain cases of pulmonary abscess. 
‘Aspiration’ could not account for a brain abscess secondary to 
operation on the faucial tonsils, yet undoubted cases have been 
reported by careful observers.”’ Such an embolic process naturally 
could occur under any form of anesthesia. 

Simpson and Noah*! state: “The writers believe that aspiration 
does not account for the production of lung abscess in the 2 cases 
reported. On the other hand they believe the following points 
favor hematogenous infection as the cause: (1) Both cases were 
operated on under local anesthesia in the upright position. (2 
The mouths and throats were in a septic condition before and for 
some time after operation. In Case 1 considerable sloughing 
of the right tonsillar fossa and posterior pillar occurred. (3) 
Late occurrence of symptoms point to a blood-stream infection. 
(4) The occurrence of the abscess at the site of the tuberculous 
lesion, which was in both cases in the upper and middle lobes. 

“Conclusions. 1. During or following operation septic material 
enters the veins, passes through the right heart to the lungs and 
there finds, in the presence of a tuberculous lesion, suitable soil 
for the production of an abscess. 

2. “The possibility of aspiration of infected material as a cause 
of pulmonary abscess is not to be denied, yet we believe that more 
cases occur as a result of hematogenous infection than is generally 
supposed,” 


20 Pulmonary Abscess Following Tonsillectomy under Local Anesthesia, Virginia 
Medical Monthly, March, 1921, 47, 12, 606. 

21 Report of Two Cases of Lung Abscess Following Tonsillectomy under Local 
Anesthesia in Tubercular Subjects, Penn. Med. Jour., March, 1920, 49, 322 
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It should be added that both the cases reported by Porter 
“presented physical and roentgen-ray findings of definite lesions 
indicative of coexisting tuberculous pathology.” While a local 
anesthetic is the one of choice for tonsillectomy in a tuberculous 
patient, these cases should help us to realize that the procedure 
is not without danger. 

The onset of pulmonary abscess is usually quite characteristic, 
and when the following symptoms appear the chest should be 
carefully examined, preferably by a skilled internist: Persistence of 
an irregular temperature of 100° or more for several days; breath 
more foul than that usually found after tonsillectomy; chills, 
sweats, a feeling (frequently localized) of fulness or pain (the latter 
especially if the pleura is involved) in the chest; hemoptysis, which 
sometimes may be traced to the lungs by laryngeal examination, 
and an increase of leucocytes. Along with this there may be a 
feeling of anxiety and a septic appearance on the part of the patient. 
Later will come the purulent sputum, possibly blood-streaked, 
the diagnosis finally being confirmed by the physical signs and 
roentgen-ray and fluroscopic examination. Norris and Landis” 
state that the diagnosis is rarely made prior to or in the absence 
of the sudden expectoration of a large quantity of purulent sputum. 
This should not be the case in posttonsillectomy abscess, for we 
should be on the lookout for the condition. 

Occasionally the symptoms are atypical and misleading, as 
in the case reported by Hare and related later in this paper. 

The symptomatology of this condition in children is described 
as follows by Wessler and Schwartz: “Immediately or several 
days after the operation a distressing, persistent cough develops. 
This is especially harassing at night, but it may also be present 
during the day. With the cough there is usually a rise of tem- 
perature. This temperature is fairly constant during the first 
weeks, with minor fluctuations. Later it may become inter- 
mittent and there may be entire absence of temperature elevation 
for days. The physical signs of lung involvement are usually 
slight or absent during the early stages. Later, they may become 
definite and the evidences of a cavity may be made out. This 
is in contradistinction to the adult cases in which the physical 
signs, even of an extensive process and a large cavity, are usually 
indefinite. 

“On the thirteenth or fourteenth day signs of gangrene are 
noted; including fetid breath, putrid sputum and hemoptysis. 
The sputum is then profuse. Club-fingers appear very early 
and disappear after the abscess has healed, sometimes earlier. 

“During the course of the disease, complications such as per- 
foration into the pleura with a resulting empyema or pyopneu- 


2 Diseases of the Chest and the Principles of Physical Diagnosis, 1917, p. 458. 
#8 Am. Jour. Dis. of Children, 1920, 19, 137. 
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mothorax, severe hemoptysis or cerebral abscess, may make 
their appearance.”’ 

Norris and Landis* describe the sputum as follows: “It is 
negative for tubercle bacilli. The presence of elastic tissue points 
very strongly toward the presence of a pulmonary abscess. Its 
absence, however, does not rule out the presence of an abscess. 
By pouring the sputum on a piece of glass with a black back- 
ground pieces of lung tissue may be picked out. The elastic 
tissue appears as grayish-yellow spots which are selected for exami- 
nation under the microscope.- If there is no microscopic evidence 
of broken-down lung tissue the sputum should be stained with 
one of the elastic-tissue stains, such as Weigert’s.’’ 

The death-rate in lung abscess is very high. Fisher and Cohen™ 
report 5 cases with death in 3 and chronic invalidism in the other 
2. Walker™ collected 132 cases, with a death-rate under medical 
treatment of 54 per cent and with a surgical mortality of approxi- 
mately 25 per cent. Obviously the disease is largely a surgical 
one, a conclusion reached by Norris and Landis,2? who as the 
result of a study of 30 such cases state that the mortality statistics 
of lung abscess “make imperative the constant coéperation of a 
surgeon in all such cases.” 

Hare*® relates an interesting case in which the symptoms were 
such as to suggest an exploratory abdominal section for the pur- 
pose of studying the condition of the gall-bladder, the appendix 
and the right kidney. This was not done, however, and eventually 
pulmonary signs, including the usual foul expectoration, cleared 
the diagnosis. The patient did so well under no treatment what- 
soever directed toward the abscess that she was discharged from 
the hospital. Later the condition recurred and the patient became 
so, ill that operation was performed, consisting of incision, drain- 
age and the use of Dakin’s solution. Gradual but complete re- 
covery ensued. 

Another interesting case is described by Lilienthal2® The 
first symptoms suggesting abscess appeared about a week after 
operation. Six weeks after operation there was a pulmonary 
hemorrhage and during the next few weeks there were fifteen hem- 
orrhages, some of which were quite copious. Lilienthal removed 
the right lower and middle lobes and part of the upper lobe. “Over 
a year later the patient was in excellent general condition and 
stated that he was able to dance through seventeen dances with- 
out undue effort and without shortness of breath.” 


Loc. cit. 
Loe. cit. 


7 Loe. cit. 
A Clinic at the Jefferson Medical College, Therap. Gaz., 1921, 45, 474. 
Resection of Lung for Posttonsillectomy Abscess, Surg., Gynec. and Obst 
November, 1919, 29, 443. 


{ 
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276 Acute Abscess and Gangrene of the Lung, Boston Med. and Surg. Jour., 171, 49 
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The report of Goldberg and Biesenthal® is the most encour- 
aging of all. They detail 3 cases treated by artificial pneumothorax, 
all of whom recovered. They find that of the 16 cases sc treated 
reported in the literature, 12, or 75 per cent, have made a com- 
plete recovery; 2, or 12 per cent, were reported as improved early 
in the course of treatment; while 2, or 12 per cent, were reported 
as dead. One of the latter developed a pyopneumothorax follow- 
ing rupture of the abscess; the other having been complicated 
by pregnancy, epilepsy and asthma. 

This is truly a splendid showing, and it has the great advan- 
tage that the specially skilled technic required of bronchoscopic 
or external surgical methods is not required and that the pro- 
cedure itself is so comparatively free from discomfort and danger. 

A larger series of cases is necessary before final conclusions are 
drawn, but surely no one will quarrel with the conclusion of Gold- 
berg and Biesenthal that “‘ From acomparison of the results obtained 
in the treatment of acute lung abscess, in addition to the sim- 
plicity of the procedure involved, artificial pneumothorax appar- 
ently should be the operation of choice.” 

‘Treatment of this condition is beyond the sphere of the oto- 
laryngologist, with the exception of the bronchoscopic phase. 
Lynah’s*' experience in this class of cases has been relatively great, 
and he concludes that “By the use of the bronchoscope in the 
treatment of bronchiectasis and pulmonary abscess many patients 
suffering from these conditions may not only be relieved but even 
cured by the establishing of proper drainage of the lung. . 
Pulmonary drainage is difficult in cases of circumscribed abscess, 
but I think the conservative bronchoscopic measures of treat- 
ment should be given a thorough trial first before radical major 
surgery is attempted.” 

It is possible that by observing certain precautions we can help 
to minimize the frequency of this condition: 

1. We can avoid operating on patients whose throats or general 
systemic condition causes them to be poor risks. 

2. We can set and maintain the highest possible standard of 
aseptic operative technic. 

3. We can adopt whatever position of the patient’s head that 
seems most reasonable to us. 

4. We can avoid too deep anesthesia. 

5. We can prevent as far as possible the entrance into the bronchi 
of substances foreign thereto. 

6. We can reduce to a minimum the trauma of the throat. 

7. We can use surface ties instead of needle-carried ligatures. 


The Treatment of Acute Lung Abscess by Artificial Pneumothorax, Am. Rev. 
Tubere., 1919, 3, 169. 
! Bronchoseopic Treatment of Bronchiectasis and Pulmonary Abscess, New York 
Med. Jour., February 7, 1921, 215. 
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CLINICAL OBSERVATIONS AND RESEARCH WORK.' 


By Joun B. Deaver, M.D., 
AND 


STANLEY P. Remann, M.))., 


PHILADELPHIA. 


“As clinical observers we study the experiments which nature 
makes upon our fellow-creatures. These experiments, however, 
in striking contrast to those of the laboratory, lack exactness, 
possessing as they do a variability at once a despair and a delight 
the despair of those who look for nothing but fixed laws in an 
art which is still deep in the sloughs of empiricism; the delight 
of those who find it an expression of a universal law, transcending, 
even scorning, the petty accuracy of test-tube and balance, the 
law that in man, ‘the measure of all things,’ mutability, varia- 
bility, mobility are the very marrow of his being.” 

In these words the immortal Osler, himself the delight and the 
despair of his admirers, characterizes the basic principles of the 
relation between clinical observation and research work, the sub- 
ject we have chosen for these remarks this evening. 

Osler makes it plain that medicine is as yet not an exact science 
but an art. But it is fortunate for mankind that the boundaries 
of the art have been invaded and its frontiers gradually made 
narrower by science which not only routes empiricism and gives 
logical reasons for practices which have stood the test of time, 
but adds new knowledge with which to carry on with greater 
certainty the battle for the control and perhaps for the ultimate 
prevention of disease. To acquire an art, it is needless to say, 
takes time, takes unceasing enthusiasm and labor, takes experience. 
The acquisition of a science demands a similar price. In both 
art and science the first requirement is imagination; without it, 
we cannot hope to produce either an immortal artist or an im- 
mortal scientist. 

But imagination without observation, experiment and com- 
parison would lead us no further than merely to the door of progress. 
It is rare that the artist or the scientist is endowed with all of 
these qualifications. There are few Pasteurs, few Newtons, few 
Ehrlichs. Medicine is the most difficult and intricate of all the arts 
and sciences, and we are confronted at every turn with problems 
and confusion. If one individual, except he be of the very elect, 
can hardly master the known facts and put them to use, how then 
can anyone mind both apply its acquired knowledge and at the 
same time explore new fields? 

1 Read at the Twenty-fourth Annual Session of the Tri-State Medical Association 
of the Carolinas and Virginia, Norfolk, Virginia, February 22, 1922. 
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Fortunately by combining the talents of the two or three or 
more individuals we are able to muster the best and establish 
principles with which to labor for the benefit of mankind. 

The practical application of this combination of talents, as no 
doubt you are aware, has its beginnings in the medical school. 
It is there that the most significant changes have been made, and 
parenthetically are still required, to lift the study of medicine out 
of the slough of empiricism in which, to a great extent, it still 
lingers. The medical school requires on its teaching staff—and 
to my mind teaching is the essential function of a medical school- 
the services not only of theorists but more important of practical 
experienced clinicians, whose observations among their patients 
prepare their minds and those of their students for the problems 
living patients suggest. For as Pasteur tersely expresses it, * In 
the fields of observation chance favors only the prepared mind.” 
One of the significant changes above referred to is the introduction 
of laboratory methods into the regular curriculum of the medical 
school. It is in the “do-it-yourself” idea that the student of 
today has perhaps the greatest advantage over the student of a 
former time. By gradual steps he advances from the simpler 
forms of laboratory work to the more complex problems presented 
by the human laboratory. It is not, however, from the former 
sources that we should expect to derive the most valuable infor- 
mation. The observations made and the experience gained in 
this school work should be entirely preparatory. 

Without wishing to detract in any way from the invaluable 
work that has emanated from the various research laboratories 
throughout the country, carrying on their work independently 
of a hospital organization, I should like here to record my con- 
viction that the logical place for a laboratory of medical and sur- 
gical research is in connection with a well-established, well-con- 
ducted modern hospital. “The experiments of nature” can best 
be observed, studied and applied in a laboratory connected with 
such an institution. I should therefore like to see more endow- 
ments assigned to hospital research laboratories and in turn also 
I should like to see a more generous attitude on the part of the 
hospitals in throwing open their doors to students eager to observe, 
perhaps later to experiment, and finally to compare the results 
of such observations and experiments. 

Every properly conducted hospital contains within itself the 
clinical material essential for stimulating imagination, obser- 
vation, etc.; in other words, every patient represents an actual 
or potential question mark demanding attention. 

The real wealth of material necessary for practical research can 
be obtained only from the hospital. With the study of each 
patient, whether or not he has been cured, there must accrue a 
direct benefit to that patient or to his successors. Social better- 
ment is the watchword of our times, and it is a well-recognized 
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fact that while the care of the sick is the primary and essential 
function of the hospital, it is not the only one; quite as important 
is its duty to that supreme question, the improvement of the human 
race. 

The matter of research carried on in conjunction with a hospital 
has been appreciated for a long time in European centers. Some 
of the most important and epoch-making discoveries in the con- 
quest of disease, as we all know, have emanated from such institutes. 
lhe work of Ehrlich, to cite probably the most trenchant example, 
was not in a medical training laboratory but in a hospital labor- 
atory. There is little doubt but that to this policy of establish- 
ing hospital laboratories, not only of pathology but of bacteriology, 
physiology, chemistry and all the allied sciences, Germany, for 
example, owes much of the conspicuous place which she has achieved 
during the last half-century. 

The head of the laboratory should preferably be a pathologist, 
because pathologic anatomy is still the most important of the 
fundamental subjects. Furthermore a good pathologist is usually 
well trained also in bacteriology and physiology, and he is in a 
position to appreciate investigations into functional activities of 
the body, normal and abnormal. Most of the questions to be 
investigated could be such as are of direct clinical value, although 
it must be recognized that knowledge, provided it is true knowl- 
edge, of even the most unpractical and seemingly academic interest 
only awaits the magic touch of inspiration, perhaps further work, 
to make it yield abundant fruit. For our purposes animal experi- 
mentation, I need scarcely say, is indispensable. And vet in our 
enlightened country and in other supposedly enlightened countries 
legislators are kept busy listening to the arguments of individuals 
who would perforce prevent the use of this beneficial and essential 
method of investigation. 

Our knowledge of most diseases in their progress can be obtained 
in the most convincing way only by experimental work on animals. 
In our struggle for the prevention of disease we can use only animals 
who are susceptible to the disease under investigation, reproduce 
it in such animals and then endeavor to cure it. One of the main 
reasons, for example, why we know so little of influenza, which 
in late years has played such havoc among humankind, is because 
no one has yet succeeded in transmitting the disease in its human 
form to an animal, so that it might be accurately studied. 

The value of laboratory work to the surgeon is nowadays taken 
for granted. In diagnosis it has its supreme function in furnishing 
confirmatory and oftentimes positive evidence; no less valuable 
are the clinical tests which indicate the state of functional activity, 
particularly of the kidneys, and which in favor or against operative 
intervention in certain cases. To the experimental physiologist 
the surgeon owes his knowledge of how far he can venture in radical 
surgery—knowledge which he would never have dared to obtain 
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from the human subject as the experimental object. On the 
other hand, when a brilliant flash of the imagination, which so 
often comes in the presence of an emergency, has suggested a new 
operative procedure, the laboratory investigator immediately 
begins to study the safety of the method and its rationale. A 
striking example of such circumstance is the operation of gastro- 
jejunostomy which has become an every-day procedure in most 
surgical clinics. When confronted with an inoperable carcinoma 
of the pylorus, Wélfer was about to close the abdomen, when his 
assistant, Nicoladini, suggested anastomosing the small bowel with 
the anterior wall of the stomach, thus providing a new exit for the 
food. Although the operation in its original form proved a poor 
one from a physiologic standpoint, it formed the basis of study for 
the development of the methods now in use which have proven 
of such marked benefit to a large class of sufferers from abdominal 
disorders. It is difficult to find a more significant example of the 
value of clinical observations to surgical research than this simple 
operation. Again, the clinician is often able to apply nature’s 
experiments in a practical way to his surgical work. We need only 
mention such a phenomenon as a spontaneous cholecystoenter- 
ostomy, which is often as successful in relieving distress as the 
artificial anastomosis which the surgeon, imitating nature, 
occasionally uses. 

These and numerous other instances which might be cited show 
the importance of well-equipped laboratories as an integral part 
of a modern hospital. We must emphasize the human as well as the 
material equipment, for without a well-trained staff of workers 
in the laboratory, we can make very little progress in our problems. 
It should be the function of such a research staff to keep abreast 
of all new suggestions, to offer new methods and to extend knowl- 
edge by verification and experiment, and, on the other hand, the 
wideawake clinician, with problems staring him in the face, should 
make the best use not only of the hands of this laboratory staff, 
but of their brains as well. Sir Almoth Wright has said that 
“Laboratories not attached to hospitals cannot turn out good work 
without stimulus of fresh material from the hospital—they suffer 
from paucity of ideas.” They, we believe, also lack the mutual 
inspiration to be derived from the working together of the clinical 
and the laboratory staff. 

The present era is without doubt the era of combined research 
based on the correlation of clinical observation and experimental 
inquiry. ‘To it surgery owes its wonderful forward strides since 
the days of Pasteur and Lister. It is only by the further develop- 
ment of this team work between the hospital and the laboratory 
that the former can properly perform its function in caring for 
the sick and.the suffering, and the latter can hope to make worthy 
contributions to the ideal that animates the science and the art 
of medicine, the prevention and eradication of disease. 


REVIEWS. 


CiintcaL Diagnosis. By E. Simon, B.A., M.D., Lee- 
turer in Medical Zoélogy, School of Hygiene and Public Health 
of the Johns Hopkins University. Tenth edition. Pp. 1125; 
256 illustrations. Philadelphia and New York: Lea & Febiger, 
1922. 


THE appearance of the tenth edition of Simon’s excellent manual 
of Clinical Diagnosis finds the book materially altered from previous 
editions. Large sections have been rewritten and the material 
has been increased by 273 pages over the former edition. Par- 
ticularly of value to the clinician is the enlargement of the section 
on blood chemistry. ‘The development of the chemistry of the 
blood in the last ten years, which is more or less unfamiliar to the 
average clinician, is given very completely from the clinical stand- 
point in this new edition. The section on parasitology has been 
complete rewritten. Numerous other changes have taken place, 
including the addition of some new plate illustrations. The only 
adverse criticism that the reviewer might make of the book is in 
the minute description and direction for the undertaking of so 
large a number of extremely delicate chemical, biologic and immu- 
nologic reactions. It would seem advisable to delete many of 
them from a book of this character and size. With the large 
number of new tests that are appearing it might easily be con- 
ceived that future editions would become so unwieldy as to lack 
practical clinical applicability. M. 


OUTLINES OF GENERAL BioLtocy. By C. W. Hararrr and G. T. 
Haraitt, Syracuse University. Fourth edition. Pp. 184; 4 
illustrations. Philadelphia: Lea & Febiger, 1922. 


Tue Outlines of General Biology is, as a subtitle indicates, a 
laboratory guide. Notwithstanding a tendency of recent years to 
develop the laboratory work about a frame of biologic principles, 
the authors present us with a series of types, on the whole well 
selected, but with some notable omissions. Although some eighteen 
animals and five plants are treated, one misses the parasitic worms. 
In spite of the fact that the book deals with types, the authors 
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state that it is not a study of types as such, but that its purpose 
is to illustrate biologic principles. This is true, in a sense, in all 
type courses. 

The order of treatment on the first inspection does not seem 
logical; but, in reality, as the reviewer knows, it works exceedingly 
well in actual practice. Beginning with the frog, we are led to 
cells and from cells to the one-celled organisms. Thence we climb 
the ladder of life to the fish. However, the authors do not make 
clear why histology precedes the cell, or why yeast and bacteria 
are sandwiched in between the fern and the crayfish. 

In guiding the students the authors happily combine the method 
of verification with a series of leading questions—a method in the 
long run successful; it helps the student over the rough places and 
urges him to exert himself on the easy roads. Although the book 
presents no unusual features, it is carefully written and well printed. 


X-RAY DOSAGE IN ‘TREATMENT AND By WILLIAM 
D. Wirnerser, M.D., Radiotherapist, Presbyterian Hospital, 
New York; formerly Roentgenologist, Rockefeller Institute; and 
JouN Remer, M.D., Radiotherapist, New York Hospital, New 
York; Consulting Radiotherapist, United Hospital, Port Chester. 
Pp. 87; 5 illustrations. New York: The Macmillan Company, 
1922. 


THE dosage set down in the first part of this reference work 
have been derived from careful experimentation and may be 
accepted as standard. The part of the book that deals with 
roentgenotherapy, however, lacks balance. The therapeutics of 
malignant conditions is covered in four or five brief paragraphs, 
while one entire chapter is devoted to the treatment of throat 
infections. Z. 


Tue PuystoLtocy or Gout, RHEUMATISM AND ArtTuHritis. A 
Guide to Accurate Diagnosis and Efficient Treatment. By 
Percy Wiper, M.D., Physician to the Lansdown Hospital, 
Bath. New York: William Wood & Company, 1922. 


Tus book represents the attempt, based upon extended clinical 
contact with rheumatic and arthritic patients, to formulate hypoth- 
eses as to the nature of these conditions and as to the rationale of 
some forms of treatment, chiefly those depending on external heat. 
There can be no gainsaying the wide experience of the author and 
the best excuse for this book is the clinical viewpoint and correla- 
tions which a lifelong interest in the subject has developed. The 
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author sees the problem fundamentally as chemical and metabolic 
in nature. By his own definition, however, he is not a chemist and 
his speculations and experiments in this most difficult of fields 
are less impressive than are the purely clinical considerations based 
on his practical experiences. 

There are many indications of a careless background, or worse, 
such as references to the gonococcus bacillus (p. 3) and the baciilus 
of scarlatina (p. 103). The book may have value to those persons 
interested in arthritis who are willing to read through considerable 
untrained speculation for the sake of such “leads” or suggestive 
visual angles as are afforded. P. 


Tue Practice or Mepicine IN THE Tropics. VoLume II. 
Edited by W. Byam, O.B.E., Lieut.-Col., R.A.M.C. (retired), 
Lecturer on Tropical Medicine at St. George’s Hospital Medical 
School; and R. G. D.S.0., Major, R.A.M.C. (retired), 
Director of the Wellcome Tropical Research Laboratories, Sudan 
Government, Gordon College, Khartoum. Pp. 835; 245 illus- 
trations. London: Henry Frowde, Hodder & Stoughton, 1922. 


THE second volume of this admirable work more than fulfils 
the promises held out in the first volume. In this second volume 
the editors have taken up bacterial disorders, spirochetal and 
protozoal diseases. The character of the work and the type of 
material presented may be judged by the mention of the names 
of some of the authors: Castellani, Heiser, Sir Leonard Rogers, 
Manson, Ashford, to mention just a few of those who are well- 
known authorities on a particular branch of tropical disease who 
have written sections of the book. The third volume has not 
yet appeared. Undoubtedly it will maintain the standards set 
by the two previous volumes. M. 


QuesTIONS NEuUROLOGIQUES pb’AcTUALITE. Pp. 552. Paris: 
Masson et Cie., 1922. 


Tus octavo volume contains a series of twenty lectures, given 
during June and July of 1921 in the “Grand Amphithédtre” of 
the Paris Faculty of Medicine, by the most prominent chiefs of 
the neurologic services of the various Paris hospitals, plus one by 
Dr. S. A. K. Wilson, of London. Each man chose the subject 
in which he was most interested at the time and gave the latter- 
day views thereon—a sort of “dernier mot.” Dr. Kinnear Wilson 
starts off with a discussion on the pathogenesis, diagnosis and 
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pathologic physiology of progressive lenticular degeneration. 
From a clinical standpoint he brings out the fact that possibl) 
the duration of the disease may be up to ten years or somewhat 
more than an intention tremor, with the objective characteristics 
of the tremor of paralysis agitans as the most frequent type of 
involuntary movement, while the choreo-athetoid movements are 
rare. This is simply the résumé of a portion of his talk and there 
is a great deal of “meat”’ in it, as well as in every one of the other 
lectures given by French neurologists. 

The specialist in neuropsychiatry can hardly do without this 
book if he intends to keep abreast of the times in his own chosen 
subject. O. 


THe SCIENCE OF OuRSELVES (A SEQUEL TO THE “DESCENT OF 
Man”). By K.C.S.1.,C.LE. Pp. 326. 
London: Henry Frowde, Oxford University Press, Hodder & 
Stoughton, Warwick Square, E. C., 1921. 


THE aim of the book is to “set out an inferential theory which 
will explain the origin and course of feeling, thought and behavior.” 
In the “Epilogue” the author states that the views to which his 
inquiries have led him are “disillusioning.”” Through history one 
reads “a miserable tale of pain and suffering.” If we boast of our 
economic civilization, all we need to do to take the wind out of our sails 
is to walk through the slums of any commercial town to be impressed 
with “such degradation as is hardly to be found amongst the poorest 
classes of the East.” About the same is to be said of our private 
lives, in the opinion of the author. His remedy apparently is the 
necessity of our realizing that anger, pride and jealousy are “ merely 
nervous reactions and can be resisted.”’ 

After a fairly careful reading of the book, the reviewer is forced 
to admit that he does not clearly see just how the author demon- 
strates the methods of such resistance. In brief, the reviewer is 
impressed by two features of the book: One a matter of content, 
pessimism hinted at if not frankly expressed; the other a matter of 
style, a style that is not wholly lacking in clearness, but is at least 
heavy and at times cumbersome. 

The latter is probably due to the fact that much of the book, at 
least three-fourths of it, deals with or in matters that, while they 
profess to be the conclusions of recent research, smack much of the 
old school of descriptive psychology. 

The opening chapters promise more than is actually fulfilled, 
and, but for a few variations in a few keys, are hardly more than has 
already been expressed by Cannon or Crile, and in addition seem 
to be a sort of potpourri of the ideas set forth by these men and 
Freud. In brief, one does not lay down the book with a feeling 
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that he has such clear-cut impressions as he would like, independently 
of the question as to whether he has read something which he would 
accept or not. 

Part I deals with “ Nervous Activities” and Part II with “ Motives 
and Behavior.” There are, without question, paragraphs in Part | 
that are stimulating and helpful. There is much to be said for the 
author’s conclusion concerning autosuggestion “in which one physi- 
cal or nervous condition produces another with which it has been 
associated in rhythm,” kindly acts being associated in experience 
with kindly feelings, smiles with pleasure, etc., and that if we “act 
in kindly fashion, although with no sympathetic motive, a glow of 
kindly feeling may follow.’’ Even here, however, we are danger- 
ously close to the James-Lange theory of emotions, which Dana 
has recently refuted in certain experimental studies.'. But granted 
that we are willing to accept the author’s conclusion that kindly) 
acts are associated with kindly feelings, etc., it is difficult to follow 
him in the intricacies of such conclusions as he reaches in his 
tabulated note on “The Appetites, Emotions and Will,” in four 
columns such as: 


Nervous planes 
contributing Emotion Stimuli 
The strange would 
The strange, danger- not be appreciated 
ous or antagonis- unless the familiar 
tic in things or in | was established by 
persons nervous associa 
tion (memory 
The physical reinfor 
ced by the psychic Sexual cravings cen- | Arise as instinctive 
and the mental Sexual love tered upon one of impulses, but are 
(memory the opposite sex spiritualized by 
psychic and direct- 
Maternal cravings ed by mental in- 
Maternal love < centered upon a fluences 
child 


Why it is difficult to follow him may be made a little clearer by 
merely enumerating his column of emotions in full, which include: 
fear, sexual love, maternal love, the love of “attachment;’ faith, 
respect and pity, loving kindness, sympathy and their contraries; 
anger, hate, revenge, jealousy and scorn, curiosity, courage, emula- 
tion, industry, morality; assertive volition, tentative volition and 


selective volition. 

When we get through this maze we feel a little as though we 
were turning back the wheel to the time of medieval speculative 
philosophy and wonder to what end modern psychiatry may go if 
it allows itself to wander in such pastures. 

It may be maintained that this review is beside the point in assum- 


1 The Anatomic Seat of the Emotions: A Discussion of the James-Lange Theory, 
Arch. Neurol. and Psychiat., December, 1921, pp. 634-639. 
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ing that the author is treating of things medical, but one can hardly 
avoid assuming such from the nature of the titles of Part I on 
“Nervous Activities.” Under “Motives and Behavior” the 
reviewer feels himself still more in a maze. He does fairly well as 
he attempts to follow what the author says on Fear, Courage and 
Anger; but when he tries to follow him on “ Respect,” “ Faith,”’ 
“Obedience,” “Emulation,” “Industry,” “Morality,” “Expecta- 
tive and Explorative Behavior,” “Appreciative and Imaginative 
Behavior,” etc., he feels himself a little out of his element and 
frankly admits that he is on surer ground when he follows the work 
of such countrymen of the author as Rivers in his book on “ Instincts 
and the Unconscious.’’! 

It is not the reviewer's purpose to overlook deliberately certain 
values of such works as that under consideration. They have a 
place. The book in question deserves credit for even having 
attempted to make “a case for bringing the mainsprings of our 
behavior under the light,” as our author puts it in the last sentence 
of his epilogue. 


W. 


1 Instincts and the Unconscious: A Contribution to the Biologic Theory of the 
Psycho-Neurosis, Cambridge University Press, 1920. 
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Arterial Myohypertrophy.—Bituarp and MovucGeor (Presse méd., 
1922, No. 61, p. 655) state that one of the functions of muscular arter- 
ies is the absorption of shocks from the movement of the mass of 
blood in the course of muscular work. Thus, those who do heavy 
manual labor are apt to have thickened peripheral arteries, which 
are the results of physiologic rather than pathelogic changes. This 
induration is to be distinguished from atheroma by its smoothness, 
and from sclerosis by the absence of tortuosity. 


The Mechanism of Compensation.—Sraruinc (Presse méd., 1922, 
No. 60, p. 643) emphasizes the “law of the heart,’ which postulates 
that the energy with which fibers of cardiac muscle contract is a fune- 
tion of their length, and, therefore, of the state of dilatation of the 
heart. Basing his conclusions upon carefully controlled experiments 
with the heart-lung preparation, he shows that fatigue of the heart 
reveals itself first not in failure to accomplish the work demanded of 
it, but in the impossibility of accomplishing this work without under- 
going a considerable dilatation. Compensation implies always an 
increase in the work of the heart; the demand for increased work may 
be met by increased rate of beating or by increased output per beat. 
The central fact of failure of compensation is a diminishing of the 
cardiac output below the amount demanded by the exigencies of the 
individual case. The classic symptoms of congestive failure are the 
direct results of this reduction in output. Therapeutic measures are 
of value as they increase the output or decrease the demand. The 
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blood-pressure in failing compensation is not low, and in cyanotic 
cases may be elevated; the importance of this from the viewpoint of 
the coronary circulation is obvious. The degree of possible dilata- 
tion, and hence the amount of reserve, is limited by the pericardium, 
and may be limited by an inextensibility of the myocardium resulting 
from a fibrous infiltration of its tissues. 


Angina Pectoris.—LrEvINE (Jour. Am. Med. Assn., 1922, 79, 928) 
reports some interesting points that developed in the study of 103 
cases of angina pectoris at the Peter Bent Brigham Hospital and in 
his private practice. His conclusions are as follows: “The disease 
is much more common in males than in females, while vascular hyper- 
tension, which plays an important role in the etiology of the disease, 
is, on the contrary, more common in women. Physical work may 
account for this discrepancy. The typical patient with angina is a 
strong muscular and well-set person. The disease seems to be com- 
paratively rare in the underdeveloped, poorly nourished and weak. 
In this series syphilis was an etiologic factor in only 6 patients. There 
were 7 who had diabetes mellitus, and 5 who had gout. Organic 
valvular disease was rarely found associated with angina pectoris. 
Two patients had typical mitral stenosis, and there were 2 young 
patients with rheumatic disease of the aortic valves. The average 
systolic blood-pressure was 160.6 mm., and the diastolic was 95 mm. 
About two-thirds were between 140 and 200 mm. Observations on 
the blood-pressure in a few cases were made in relation to the onset 
of the attack of angina and the administration of nitroglycerine. 
Two patients showed a marked increase with the onset of the attack, 
and then a fall as the attack subsided after the nitroglycerine had 
been given. In a third the change was not significant, either as the 
attack developed or as it subsided under treatment. Examination 
of the heart in many ceases was negative. Of these 103 patients, 47 
showed no murmurs, 49 had a systolic murmur at the apex or base, 
and 7 had a diastolic murmur. The heart was generally found hyper- 
trophied on ordinary examination or by orthodiagraphy or electro- 
cardiography. An occasional patient showed no hypertrophy even 
after the most careful search. The dominant rhythm of the heart in 
angina pectoris was regular, although there were occasional extra- 
systoles. Only 1 out of 103 showed persistent auricular fibrillation. 
This is particularly striking, because during the same period of time 
persistent auricular fibrillation was observed in about 200 other 
patients suffering from chronic myocarditis, who, in general, were of 
the same age as those with angina. There therefore seems to be a 
distinct incompatibility between angina pectoris and auricular fibrilla- 
tion. Patients with auricular fibrillation are not likely to have or to 
develop angina pectoris, and, vice versa, those suffering from angina 
pectoris do not develop auricular fibrillation. The quantity and loud- 
ness of the heart sounds are of practical importance in angina pectoris, 
especially the first heart sound at the apex. The diminution of the 
intensity of the apical first sound may be of aid in diagnosis and prog- 
nosis. Edema of the limbs and swelling of the liver are rare, but 
congestive rales at the bases of the lungs are common, especially in 
those patients with cardiac infarction. The electrocardiograms were 
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occasionally normal in appearance, and frequency showed only slight 
alterations. It is important to distinguish attacks of cardiac infare- 
tion from those of ordinary angina pectoris, for where the prognosis 
of the former is generally only days, that of the latter may be years. 
The patient having cardiac infarction shows the picture of shock and 
is cyanosed; the pain may last many days, and is not relieved by 
nitrites, or even at times by morphine; the pulse is likely to be a little 
rapid and small; the systolic pressure falls sometimes as low as 90 or 
80 mm.; rales develop at the bases of the lungs, and the liver may 
become engorged and tender. A leukocytosis of 20,000 or more fre- 
quently develops. Occasionally the violent pain is localized in the 
upper abdomen, and there may be nausea, vomiting and marked 
rigidity of the muscles in the epigastrium. There are, therefore, 
some patients with cardiac infarction who present the typical picture 
of an acute surgical abdominal condition.” 


Urea Kidney Test.—Appis (Arch. Int. Med., 1922, 30, 378) attempts 
to draw quantitative structural deductions from functional results 
In this, the first paper of a series, he discusses the “urea-ratio test.” 
Two essential conditions are required. One is that that the kidney 
should be placed under circumstances which call for great activity in 
urea excretion. The other is that there should be an absence of cer- 
tain specific renal stimulants and depressants. The first is met by 
the administration of an amount of urea which will raise the concen- 
tration of urea in the blood reaching the kidney, while at the same 
time a diuresis is induced by water-drinking. The second is fulfilled 
if the test is carried out in the morning, before the subject has taken 
food, and if the collections of urine and blood are not commenced until 
three hours after the urea has been taken. The details of the pro- 
cedure used in clinical work are as follows: At 6 a.m. the patient 
slowly drinks about 1000 ce of water, in which urea is dissolved. When 
the blood-urea concentration is between 15 and 25 mg. per 100 cc 30 
ce of urea are given. If the blood concentration is already as high 
as 60 mg. of urea per 100 cc no urea need be taken. At intermediate 
blood-urea levels appropriate quantities of urea are administered, so 
that when the first blood is collected it should have a concentration 
of between 60 and 90 mg. of urea per 100 ce. At 7 a.m., and every 
hour thereafter until 11 a.m. the patient drinks two glasses of water. 
No breakfast is given. Urine is voided every hour, but at 9 A.M 
(the time at which urination is completed is noted to within thirty 
seconds) and at 10 a.M., 11 a.m. and 12 noon urine is passed directly 
into special bottles and the exact time noted. Blood is obtained at 
the middle of each of the three-hourly periods, over which urine is 
collected. The urea content of these urine and blood specimens must 
be estimated with a high degree of accuracy, for even small errors 
may markedly influence the ratio if they happen to be in opposite 
directions for the blood and for the urine. From the formula 


urea in one hour's urine 
urea In 100 ce of blood 
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can be measured the amount of secreting tissue in the kidney. The 
author promises that examples of the application of this method in 
clinical work will be published in a later paper. He has found this 
method of value in the diagnosis, prognosis and treatment of Bright’s 
disease. 

Oxygen Therapy.—Baracu (Jour. Am. Med. Assn., 1922, 79,.693) 
discusses the recent advances in the therapeutic application of oxygen. 
He points out that anoxemia may have serious consequences, particu- 
larly if of considerable duration; that it occurs frequently in clinical 
conditions; and that it may in many instances be prevented or relieved 
by proper oxygen therapy. The indication par excellence for the 
administration of oxygen is acute anoxemia, such as may occur in 
pneumonia, cardiac failure, severe hemorrhage, pulmonary edema, 
carbon-monoxide poisoning, high altitudes, nitrous-oxide anesthesia 
and so on. Improvement after oxygen therapy may be manifested by 
changes in the degree of cyanosis, the pulse-rate and the mental con- 
dition. Oxygen therapy should be used as much to avoid the dangers 
of anoxemia as to relieve symptoms. Various methods for the admin- 
istration of oxygen are described. It is pointed out that the method 
used should deliver a mixture containing 40 to 60 per cent of oxygen. 

The Heart in Hypertension.—Lurempacner (Bull. méd., 1922, 
31, 616), in a contribution, which is one of a series of papers by prom- 
inent French writers in a symposium upon hypertensive cardiovas- 
cular disease, reports clinical and electrocardiographic evidences of 
the effect of hypertension upon the heart. He traces roughly the 
reaction of the heart through the following successive states: Con- 
centric hypertrophy, sudden or gradual, failure of the left heart, 
tachycardia, dyspnea, palpitation, slight precordial pain, frequent 
premature systoles, cardiac decompensation and frequently angina. 
He points out the clinical importance of the fact that slight precordial 
pain is often an initial evidence of myocardial failure and may be a 
precursor of angina. Tracings of ventricular premature systoles are 
shown, and the author has found that such premature contractions as 
arise within the ventricular musculature are more significant of myo- 
cardial disease than are those which arise within the course of the 
His bundle. Inversion of the T wave and low R waves are noted. 
A sharp clinical distinction is made between the precordial pain inci- 
dent to hypertension and myocardial failure, on the one hand, and 
true angina, on the other. He speaks of the pain of heart failure 
as “decubitus angina’ as contrasted with true angina—the “ angina 
of effort.” Either type, however, may be fatal, and the essential 
differences lie: (1) In their mode of production; and (2) in the fact 
that the decubitus angina is associated with cardiac dilatation and 
resists the usual methods of treatment that are employed for the 
prompt relief of true angina (the angina of effort). The paper ends 
with a discussion of thrombus formation in hearts subjected to the 
strain of hypertension. 
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An Analysis of a Series of Case Records Relative to Certain Phases 
of Breast Feeding.-—Dirrricnu (Jour. Am. Med. Assn., 1922, 79, 268) 
bases his analytic study on the records of 1000 records of cases from his 
private practice. Of 371 cases weaned during the first three months 
the reason for weaning was ascertained in 337 instances. A total of 
95 of these were weaned because of insufficient milk or insufficient gain. 
These two reasons were recorded in more than 20 infants before the 
end of one week of life. The great majority of these 95 infants, with 
proper care and, if necessary, with complementary feedings, could have 
been partially or entirely breast-fed. Curds in the stool, convulsions, 
pertussis, menstruation of the mother, cleft palate, spastic paralysis, 
prematurity, acid and salty milk, failure of the mother to nurse 
previous children were given as reasons that were given for weaning. 
The author thinks that the subject should become the point of dis- 
cussion in medical societies and journals so that the physicians may 
become more cognizant of the dangers of weaning and better informed 
as to the indications for taking away breast feedings. 

Infantile Eczema.—Spoun (Can. Med. Assn. Jour., 1922, 12, 461) 
reports thirty-three breast-fed infants, twenty-two infants fed on cow’s 
milk and sugar, and fifteen with mixed feedings and cow’s milk. In 
39 per cent there was a definite family history of either eczema, per- 
sistent head colds, bronchitis, and asthma. Fifty-seven per cent were 
overweight or normal in weight. In 70 per cent of the breast-fed babies 
of this series there was a history of being fed every three hours or 
oftener. In 63 per cent there was a definite history of fat intolerance. 
In 56 per cent sugar had an irritating effect on the skin condition. 
Dietetic management and local treatment usually met with prompt 
response. Sixty-five per cent were clear of eczema in less than three 
months, and remained clear as long as treatment was followed. Twenty- 
four per cent became clear of the eczema in from three to nine months. 
Three cases only showed slight improvement. 


Alkalies in Acidosis.—CLarke and Dow (Arch. Pediat., 1922, 34, 
449) undertook a series of experiments to determine the proper dosage 
of certain alkalies, the best alkali to be administered and the ability 
of the infants to absorb the alkali. They found that, in administering 
soda bicarbonate by mouth, absorption was very slow, and probably 
too much delayed to do much good in acute cases of acidosis. Ringer’s 
solution, when administered by the intraperitoneal route, had no 
appreciable effect in raising the carbon-dioxide-combining power of 
the blood. A 4 per cent solution of soda bicarbonate, administered 
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by the peritoneal route, is almost negligible in its effect, insofar as 
increasing the carbon dioxide-combining power of the blood is con- 
cerned. Their observations led them to feel that larger doses than a 
t per cent solution of soda bicarbonate administered intraperitoneally 
would have a very distinct influence in raising the blood alkalinity, 
but there is then the danger of an alkalosis. Solutions of soda bicar- 
bonate given by rectum are absorbed, but probably more slowly than 
by mouth. The Van Slyke apparatus is an aid in diagnosis and also 
in making differential diagnosis. In common with other observers, 
the authors believe that the alkalies, when given in the usual ways, 
have very little if any curative effects, and they think that the work 
on this problem so far has only been preliminary to what will be 
developed. 

A Critical Study of 61 Cases of Asthma and Eczema in Infancy 
and Childhood Controlled by Cutaneous Protein Sensitization Tests. 

-HrERMAN (Am. Jour. Dis. Child., 1922, 24, 221) studied 31 cases 
of bronchial asthma in children from one to fourteen years of age, 
and 30 cases of eczema in children from five weeks to seven years 
of age. A total of 4520 tests were performed, 979 of these being 
tests with the same proteins repeated. An average per patient of 
96 different proteygs were tried on the asthmatic group, and 22 
different proteins were tried on the eczema group. There was a 
much greater incidence of protein sensitization in children with asthma 
and eczema than in normal children. Approximately 1 in every 28 
or 29 tests performed gave a positive reaction, and 1 in every 11 or 
12 tests was either positive or doubtful. As many as 14 of the asthma 
cases and 13 of the eczema cases gave no indication of hypersensitive- 
ness as determined by skin tests. The proteins of egg, rabbit, hair, 
cows’ milk, mustard, chicken feathers and goose feathers, lamb, chicken, 
goose and duck, gave the most frequent positive reactions. The 
goose and duck, gave the most frequent positive reactions. The writer 
classifies cases into sensitive and non-sensitive, and further groups 
then according to the type of proteins to which they were sensitive, 
such as food, animal, epidermal, pollen or bacterial. None were 
found that were sensitive to bacterial proteins. He stresses the 
importance of focal infections as an etiologic factor in these children. 
Sensitization to the proteins of rabbit hair, which is commonly found 
in many homes, is a frequent occurrence. A striking point noted 
was the multiplicity of causes which necessitates the intensive study 
of every case. 

An Analysis of the Cause of Fever in Early Life.—GirrinGs and 
DONNELLY (Pennsylvania Med. Jour., 1922, 25, 842) point out that 
the significance of a short illness in a child is often missed, chiefly 
because febrile disturbances are so common that they are apt to be 
overlooked or inconsiderately studied. As an example, may be cited 
a short attack of croupous pneumonia or a mild scarlet fever being 
entirely misjudged until an empyema wr a nephritis is present. The 
important initial symptoms are often overlooked by the mother, and 
the case described as of sudden onset. Especially is this true of tuber- 
culosis, and a history of a few days’ illness on careful questioning 
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may be found to really be ag illness of weeks. One of the great advan- 
tages of the pediatric practice is the feasibility of making complete 
physical examination. There seems to be no excuse to fail to elicit 
ordinarily obvious findings, and this will rarely occur if the child is 
stripped and the examination is thorough. In all cases of tonsillitis 
it is urged that ‘the entire body be examined to preclude overlooking 
scarlet fever. Careful examination should be made of the lungs of 
every patient. Rarely will the pneumonias be missed under these 
circumstances. In all cases examination of the ear drums is urged. 
In cases failing to reveal the cause of the fever by other means the 
urine should be examined to determine the possibility of pyelitis. A 
general examination of the urine and a leukocyte count whenever 
feasible is recommended, to obviate the danger of failing to diagnose 
a serious condition of few outward manifestations. 


Some Diagnostic Points in Scarlet Fever.—Mrxseit (New York 
Med. Jour., 1922, 114, 159) made an analysis of 1500 cases of this 
disease. He observed, in addition to the usually recognized symp- 
toms, special symptoms that are seen, but not, as a rule, recognized. 
In the preéruptive stages there is seen a thickening of the mucous 
membrane of the cheeks and gums associated with reddening. The 
dorsum of the tongue is dark red in color and barely coated. The 
paratonsillar lymph nodes at the angle of the jaw are enlarged and 
tender to the touch. The mucosa of the soft palate and pharynx 
is greatly reddened, the redness being sharply bounded at the hard 
palate. The uvula may be red and edematous. In the eruptive stage 
there are fine puncta on the tonsils and palate, and the lips are much 
redder than usual. The rash appears on the temples. The cheeks 
are extremely red, the discoloration being confluent and spreading 
over the bridge of the nose. The tip of the nose, the upper lip and 
the chin are pale, presenting a triangular section of skin with the base 
downward. This is called the circumoral, or perioral pallor, and is 
a very important diagnostic point. There is marked involvement 
of the flexor surfaces of the joints of the extremities, especially of the 
antecubital and popliteal spaces. There may be grooving, ecchy- 
motic spots or small petechial hemorrhages, or a distinct blotching. 
With the exception of the joint surfaces of the upper extremity, there 
is little involvement from the upper arm to the lower part of the fore- 
arm. An examination of the palms and soles with a magnifying glass 
shows no puncta, but does show a distinct erythematous blush. The 
rash of scarlet fever is always generalized and never confined to one 
part of the body. Pressure of the fingers on the skin will obliterate 
the rash. In some cases pressure on the skin of the abdomen will 
produce an anemia, greenish or icteric in color. Scratching of the 
skin with the finger-nail will cause a red line with an area of distinct 
pallor (rates blanches) on either side. This is not seen in all cases. 
The tache cerebrale differs from this in that it has no area of pallor 
on either side. The raies blanches are of aid in diagnosis as evidence, 
not as proof, as similar skin reaction often follows diphtheria anti- 
toxin or other sera. Scarlet fever is often very difficult to diagnose 
in negroes. A point to be remembered is that strong pressure on the 
skin, especially on the soft parts of the upper arm or abdomen, will 
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sometimes reveal the typical scarlet rash in the pallor which results. 
The skin is without the shininess seen in healtlt and is more intensely 
black. In the posteruptive stage purpura is sometimes seen, and is 
probably caused by sepsis. Slight pressure sometimes will cause 
numerous petechial hemorrhages. This is due to the fact that the 
bloodvessel walls have become more friable. In the stage of des- 
quamation pinholing is seen. Large flakes of desquamation with a 
perforated center determines this diagnostic point. The bursting of 
an inflamed skin papilla causes a small breach in the skin, which is 
at first small, but which increases in size, and soon becomes visible 
as a pinhole in the cuticle. This is best seen on the neck and chest 
and on the outer surfaces of the upper extremities. Peeling from the 
hands, feet, fingers and toes sometimes result in the epidermis coming 
off entirely in a cast. Finger desquamation is pathognomonic of 
scarlet fever. There is also a thickened parchment-like feel of the 
balls of the fingers, followed by a white line at the juncture of the 
pulp of the fingers with the nails. Scaling of the nails or cracking, 
especially of the thumbs, occur from the sixth to the eighth week. 
At the beginning of this stage the tongue is dry, red and glistening 
after the lingual mucosa begins to exfoliate. This is called the beefy 
tongue, and is the earliest evidence of desquamation and may start 
on the fourth day of the disease. Where there is only a little desqua- 
mation of the heels the anterior surfaces of the fingers and toes usually 
show desquamation. This, and the development of late nephritis, 
may prove a diagnosis where the rash and other signs have been 
atypical. 

The Basal Metabolism of Sisson, Morti- 
ARTY and DaLryMPLe (Am. Jour. Dis. Child., 1922, 24, 95) present 
this report of 7 of the 12 premature infants that they have studied, 
showing the relation of the caloric intake and the weight curves. 
They were unable to find anything in the literature where this com- 
parison was made, although there is much data as to the caloric 
intake and requirements of premature infants. These infants had 
high pulse-rates, unstable temperatures, and were at first too weak to 
nurse on the breast. They were either fed by a Breck feeder or a 
tube. Breast milk was given wherever possible, but it was often neces- 
sary to supplement dilute cow’s milk formulas. It was interesting to 
note that the greater the difference between the basal requirements 
and the caloric intake, the greater the weekly gain in weight. There 
was also a tendency for the caloric intake to reach close to two and 
a half times the basal findings before a satisfactory gain in weight was 
noted. A continuous gain in weight did not, as a rule, result until 
the babies received a total of from 150 to 200 calories in the food. 
Satisfactory gains in weight did not result in this series of cases until 
the babies were able to digest approximately 200 calories in the day. 
The caloric intake per kilogram of body weight was high in all cases. 
This is in keeping with the findings of previous investigators. The 
basal metabolism determinations were strikingly low no matter how 
they were charted. This low metabolism seemed to be dependent 
upon the fact that there is a very small amount of active heat-forming 
tissues in these incompletely developed infants. This evidence is 
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contrary to the generally accepted belief that the heat value of the 
metabolism is proportional to the body-surface area. Premature 
infants apparently produce only so much heat as is necessary for their 
well-being in the most advantageous surroundings. It is a well- 
known fact that the deprivation of external warmth from premature 
infants results in a subnormal temperature. They think that this 
is an evidence that the active heat-forming protoplasmic tissues are 
unable to respond to the excessive heat loss from the body, and, as 
a result, there is a subnormal temperature, and that the amount of 
heat formed depends upon the amount and tone of the active proto- 
plasmic tissues, and not, primarily, on the size of the surface of the 
body of these infants. Close observation of premature infants shows 
very little muscular activity, and they were unable to obtain 
any data which would lead them to suppose that the heat used up in 
exercise in premature infants during the day was more than 10 per 
cent over the basal metabolism. The loss of calories in the excreta 
of infants is usually less than 10 per cent of the food intake, unless 
there are four or five large curdy stools a day, in which case the loss 
may be as high as 20 per cent. There is left, therefore, a proportion- 
ately large number of calories for growth. 


Influenzal Meningitis.—Rivers (Am. Jour. Dis. Child., 1922, 24, 
102) reviews the literature of this disease representing 197 reported 
vases. He also reports 23 new cases. He found that influenzal men- 
ingitis was a disease of infancy, 79 per cent of the cases occurring in 
patients under two years of age. The mortality in 220 cases was 92 
per cent. Of the 17 cases that recovered, 12 were two years or older. 
There is no typical clinical picture of influenzal meningitis, and many 
cases are probably overlooked. There is usually a polymorphonuclear 
leukocytosis. From the case records it is possible to say that the 
meningitis might have been primary in the majority of instances. 
Influenzal meningitis is probably a carrier-borne disease. The seasonal 
and yearly incidence of influenzal meningitis and of epidemic influenza 
and pneumonia do not coincide. The meningitic strains of influenza 
bacilli are closely allied to each other and differ from the ordinary 
respiratory strains of Bacillus influenze, particularly in their serologic 
reactions and in their pathogenicity for rabbits. 
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The Importance of Amniotic Liquid in the Preservation of Fetal Life. 
—Kranuta (Monatschr., f., Geburtsh., u., Gynék., 1921, 55, 199) 
has studied the relation existing between an abnormal condition 
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in the amniotic liquid and the condition of the child. Where this is in 
excess, although children may be born living, they die soon after birth, 
but 3.78 per cent of them survive their birth for a time and but 1.03 
per cent of these children are normal. There seems to be no difference, 
so far as the chances of the child are concerned, whether there is but one 
child or whether there are two in the uterus. Where twins are present, 
the children are more often normal than where but one child is born. 
While twins may be born apparently normal, their ultimate chance of 
life and their power of resistance is no better than those of the one child. 
Where the amniotic liquid increases very rapidly during pregnancy, 
one must not expect that the infant will survive its birth. In view of 
the unfavorable prognosis for children the treatment of this condition 
by puncturing the uterus through the abdominal wall should be aban- 
doned. This procedure is useless and in many cases is not without 
considerable danger. The one method of treatment which promises 
good results is to puncture the membranes through the cervix. 


The After-history of Children Born by Cesarean Section.—DeNncKER 
(Monatschr. f. Geburtsh. u. Gyniik., 1921, 55, 207) is not content to take 
the results as ordinarily reported of children born by Cesarean 
section. It seems to him important to ascertain whether the operation 
really improves the child’s chance for life or whether it increases 
its mortality or morbidity. He finds that children born by Cesarean 
section, as they develop, are in no way placed at a disadvantage 
with those children born spontaneously. It is true that in Cesarean 
section a child frequently comes into the world apneic; it is also true 
that children are often born after various sorts of birth in asphyxia. 
If in both these conditions a child is brought to breath naturally, they 
develop quickly and well, and neither condition has a permanently bad 
result. The narcosis of the mother does not seem to injure the child. 
The death-rate of children in the first month of life born by Cesarean 
section is estimated at 4.6 per cent, while the mortality of children in 
the first month of life born in other ways is 6 per cent. One cannot 
trace any increase in the mortality of children born by Cesarean section 
to the operation itself. Of those children born living by Cesarean 
section 95.4 per cent left the hospital in good condition. The physio- 
logical loss of weight in children born by Cesarean section is less than 
that of other children. Cesarean children, however, take a longer 
time to regain their initial weight, this lasting from twenty-one to thirty 
days. The further mortality of Cesarean children is found by studying 
mortality rate during the first three years of life, when it is found that 
81.5 per cent of Cesarean children live through the first year, contrasted 
with 73.5 per cent of children born of married parents by natural birth, 
and 51.5 per cent of children born of unmarried mothers but in normal 
labor. The death-rate of children born by Cesarean section to married 
mothers is less, because under these circumstances the child usually 
has better care. The Cesarean child develops well physically and 
mentally, only 7.3 per cent are not well developed. In all the cases 
studied there was delay in nervous development in but one, and this 
child could not be called an idiot. Paralysis, epilepsy, chorea, spasms 
and other forms of nervous diseases were not seen in these children. 
One child had convulsions, which resembled somewhat mild epilepsy. 
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The minor nervous affections of children such as enuresis, night terrors, 
tetany and headache were no more common in Cesarean than in any 
other children. If all of the factors be taken into consideration it will 
be found that children born by Cesarean section are in no way injured 
physically or mentally. On the contrary they are better developed, 
often larger and better nourished than other children. In deciding 
upon the operation the obstetrician may conclude that he is giving the 
child a better chance for life and health than if it were to be born in 
any other way. 


The Influence of Pituitary Extracts in Exciting Labor Pains in 
Pregnancy. — Hetimutu (Zentralbl. f. Gynik., Nr. 37, September, 
1921) has used this substance during the first stage of labor in 10 
cases, in 8 of which it seemed to produce a decided effect, but in 2 of 
which it failed. During the second stage of labor he employed it in 
34 cases with a successful result, and in 1 case without result. In all 
it was given 45 times, in 30 followed by an immediate effect. Among 
the 30 cases where prompt result followed were 8 in whom the so-called 
analgesia or twilight sleep had been employed. The drugs given to 
annul pain seemed to prevent the efficient uterine contraction and to 
make necessary the use of this remedy. It was used in 8 patients to 
check postpartum bleeding with success. The writer describes the 
case of a multipara whose labor was delayed by weak uterine contrac- 
tions, for which this substance was administered. The child was 52 cm. 
long, weighing 3100 grams. The child was born in normal position 
and presentation, asphyxiated, with strong but greatly retarded heart 
beat; there was no effort at respiration. The heart continued to beat 
for thirty minutes, after which the child died. Efforts at resuscitation 
were fruitless. At autopsy, atelectasis of the lungs was found, with 
fatty degeneration of the heart muscle. There was no injury to the 
brain and no evidence that the membranes or bloodvessels had been 
injured. Some who have reported similar cases would say that an over- 
dose had been given, and that the remedy had passed through the 
placenta into the body of the child, while others might think that some 
essential lesion in the heart was the cause of the death. In order to 
test the remedy further, it was tried in 4 other cases, but it was given in 
vain in 3; the uterus reacted very rapidly even during the time of the 
injection. The writer has also tried this remedy in 5 cases of abortion, 
where it seemed to control hemorrhage and promote involution in the 
puerperal periods. During the puerperal period the lochia was normal 
and no distinct effect of this substance could be detected. The writer 
has also used it to relieve the retention of urine in puerperal cases and 
in paralysis of the bowel after surgical operations. 


Pregnancy After Nephrectomy.—In the Journal of the American 
Medical Association, November 19, 1921, MatTTHEws publishes an 
interesting paper upon this subject. His personal experience numbers 
four cases of women who had had nephrectomy and who subsequentl) 
gave birth to children. The first of his cases had the kidney removed 
for tuberculosis and made a good recovery after the operation. Pul- 
monary tuberculosis did not develop and the patient had a successful 
pregnancy and labor. The second case was also one of tuberculosis 
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in which a kidney had been removed. She subsequently developed 
albuminuria and the remaining kidney evidently becaine badly damaged. 
His third patient had the right kidney removed for suppurative 
nephritis. She subsequently had pyelitis in the remaining kidney 
during pregnancy, and had a premature labor, from which mother and 
child recovered. The fourth case had tuberculosis of the left kidney 
and ureter, upon which the operation was performed. She recovered 
from the operation, and subsequently had a spontaneous labor with 
breech presentation, mother and child making a good recovery. In 
all, the writer has quoted the histories of 265 labors, occurring in 241 
women in whom a kidney had been removed. Of these labors 250 
were normal and 15 complicated, with two deaths. The writer believes 
that after nephrectomy, pregnancy follows its normal course. It is 
but little more dangerous for mother and child than pregnancy under 
normal conditions, provided the remaining kidney is performing its 
functions properly. A slight albuminuria of moderate degree occurs in 
a certain proportion of the cases of pregnancy after nephrectomy, 
during the last four or six weeks, which under appropriate treatment 
usually clears up. In the thirty-seven collected and four personal 
cases herewith reported, 60 per cent showed albuminuria during the 
latter weeks of pregnancy. When nephrectomy has been performed 
for unilateral renal tuberculosis, it is imperative that the patient be free 
from symptoms of tuberculosis in the bladder, ureter, remaining kidney 
and lungs or elsewhere for three years or more before pregnancy is 
allowed to supervene. Pregnancy after nephrectomy for malignant 
tumors of the kidney should not be allowed under any circumstances. 
Pregnancy after nephrectomy should be terminated immediately on the 
advent of frank renal insufficiency, as shown by the relation of the 
nitrogenous products in the blood and urine. The likelihood of a severe 
“pregnancy pyelitis” or pyelonephrosis in the remaining ureter or 
kidney must be kept in mind, particularly if the remaining kidney be 
the right, and on the appearance of either condition immediate termina- 
tion of the pregnancy is demanded. Labor in pregnancy after nephrec- 
tomy takes place without complications referable to the remaining 
kidney. The reviewer has had occasion to observe a patient whose 
kidney had been removed for tuberculosis and subsequently became 
pregnant. During the latter weeks of pregnancy, the urine showed 
evidence of kidney insufficiency; but very simple treatment in hospital 
was sufficient to carry the patient safely through her pregnancy and 
labor. After the birth of the child the urine became normal. Lacta- 
tion is not interfered with and therefore, except for special reasons, 
nursing should be carried on in the usual manner. Marriage is per- 
missible in nephrectomized women, provided the remaining kidney has 
functioned in a normal manner for one year or more. If the nephrec- 
tomy was for unilateral renal tuberculosis and a complete cure has been 
accomplished, as shown by the absence of symptoms in the remaining 
kidney or elsewhere for three years or more, marriage is still permissible. 
Finally, there is urgent need for more scientific and systematic study 
of the nephrectomized woman, both in the nonpregnant as well as in the 
pregnant state. A well “worked-up” report, including all laboratory 
methods for the determination of kidney function and urinary excretion, 
should be published of every case of pregnancy after nephrectomy. 
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Bismuth Salts in Syphilotherapy.—The use of bismuth salts in the 
treatment of syphilis has recently occupied the attention of a number 
of French authors. Among the earliest contributions on the subject 
were those of Sazerac and Levapitt (Ann. de I’Inst. Pasteur, 1922, 
36, 1) and Fournier and Gutnor (Ibid., p. 14). The first-named 
authors credit Sauton and Robert with the original conception of 
using this metal in the form of sodium-potassium tartrobismuthate 
in the treatment of the spirochetosis of fowls. Sazerac and Levaditi 
experimented with a number of bismuth salts in the form of local 
applications, mouth and rectal administration, subcutaneous and 
intramuscular injections. A limited amount of experimental work on 
infected rabbits apparently demonstrated the capacity of the drug to 
cause the involution of lesions within toxicity limits and the apparent 
cure of the animal. This, however, does not appear to have been 
checked by lymph-node reinoculation studies, ete. The tartro- 
bismuthate was selected as the salt of lowest toxicity for use in man, 
its administration being limited to intramuscular injection of an 
aqueous solution. Subcutaneous injection is undesirable and intra- 
venous injection absolutely contraindicated. Sazerac and Levaditi 
concluded that the time is still too short to decide the ultimate steril- 
izing power of the drug, but they feel that it ranks with the best 
spirillicides now available. Its action is more intense than that of 
mercury, but slower than that of the most active arsenicals. Its 
stability in vitro is a point of importance. Fournier and Guénot have 
employed sodium-potassium tartrobismuthate in oil suspension in 
approximately 200 syphilitic patients. They report the disappearance 
of the Spirochzete pallida from primary lesions by the day following 
the first injection; erosive chancres heal within a few days. They 
mention especially its ability to prevent relapse in patients wi» have 
failed to respond to arsenical and mercurial treatment. The dosage 
employed for injection is 20 to 30 cg. to a total dose of 2 to 3 gm. in 
a series of ten to twelve injections at five- to seven-day intervals, given 
intramuscularly. The complications observed consisted of local reac- 
tions at the site of injection and the practically invariable appearance 
of a bismuth line in the gums, with dark patches on the mucous mem- 
branes. Stomatitis is occasionally observed. The drug can be 
recovered from the blood and spinal fluid and is eliminated in the 
urine, the feces, the bile, the saliva and the sweat. The action upon 
mucous recurrences impressed these authors as especially favorable. 
The Wassermann reaction responds by complete reversal from posi- 
tive to negative; in most cases in one course, and in occasional instances 
after two courses. Marie and Fourcape, reporting on 40 cases 
(Ann. de l’Inst. Pasteur, 1922, 36, 34), state that the results obtained 
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in general paresis are nil, but that in localized neurosyphilitic processes 
the effect is more favorable. Li&vy-Brnc, GerBAY and PHILLIPREAU 
(Ann. d. mal. vener., 1922, 17, 174) direct attention to the rapid effect 
of the tartrobismuthate on visible lesions, adopting, however, the 
disputable point of view that the disappearance of visible lesions is 
the best criterion of therapeutic effectiveness. They direct atten- 
tion to the renal reactions to the drug and the rapid onset of signs of 
intolerance on the part of the mucous membranes. Bad oral hygiene 
partic ularly predisposes to bismuth stomatitis, and, with the pigmenta- 
tion, may be so marked as to betray the patient’s condition to others. 
and Perrin (Bull. Soe. france de dermat. et syph., 1922, 29, 7 
discuss the clinical and pathologic characteristics of bismuth stomatitis 
The stomatitis disappears within fifteen days after treatment is dis- 
continued. Borpet and (Bull. Soc. france 
de dermat. et syph., 1922, 29, 10) and JEANSELME, et al (Ibid., p. 13) 
found stomatitis to occur in 30 to 40 per cent of cases. Intravenous 
injection of even minute amounts, as a result of hemorrhage around 
the needle-point in intramuscular injection, may result in death. 
Arsphenamine Prophylaxis of Syphilis.—The use of arsenicals in 
the prophylaxis of syphilis during the primary incubation period, 
continues to be a subject of discussion. Nico.tau (Ann. d. mal. vener., 
1922, 17, 161) reports 2 cases, in the first of which a pregnant woman 
had been exposed through intercourse with her husband at frequent 
intervals for a period of ten days, while he had an active primary lesion 
on the penis, in which numerous Spirocheete pallida were demonstrated 
by dark field. The woman was given a total of 2.1 gm. of neoarsphena- 
mine in twenty-three days, the first injections being separated by 
intervals of two, five and seven days. She was delivered at term of 
a living child. Neither she nor the infant have at any time shown 
any Clinical or serologic evidence of the disease, in spite of the practical 
certainty of infection had prophylactic treatment not been given. 
The second case is that of a healthy mother, whose infant developed 
a chancre of the lip from an infected wet-nurse. The healthy mother 
suspecting the condition of the wet-nurse, resumed the nursing of 
her child during the period of development of the child’s primary 
lesion of the lip. For eighteen days the infant, with a lesion on the 
lip swarming with Spirocheta pallida, was regularly nursed by the 
healthy mother. The state of affairs was then discovered and the 
mother given injections of 0.45, 0.6, 0.75 and 0.75 gm. of neoarsphena- 
mine, a total of 3 gm. in thirty-one days. No sign of syphilitic infec- 
tion was present in the mother at the time the prophylactic treatment 
was begun, and she was observed for five weeks after it was discon- 
tinued without any manifestations. Nicolau feels, therefore, that the 
time limit for the application of prophylactic treatment in the pre- 
chancrous stage of syphilis can be materially extended with good 
results. Goxay (Ann. d. mal. vener., 1922, 17, 401), on the other hand, 
reports 2 cases in which prophylactic treatment, administered to 
patients later than fifteen days after exposure, failed to prevent the 
infection. These patients each received three much smaller injec- 
tions of neoarsphenamine. He concludes that fifteen days is the 
latest interval after exposure at which any prophylactic effect may be 


looked for. 
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A Comparative Study of Normal and Malignant Tissues Grown in 
Artificial Culture.—Drew (Brit. Jour. Exper. Path., 1922, 3, 20) con- 
ducted a series of experiments to ascertain the behavior of mouse 
embryo heart, adult mouse heart and mouse sarcoma in rat plasma and 
in a salt mixture in which the calcium was present in a colloidal state. 
It was found that the various tissues and tumors fell into three divisions; 
embryonic tissues which grow vigorously in a plain plasma medium; 
tumors which also grow but to a lesser degree than embryonic cells; 
and adult tissues which show little or no growth. Two factors seemed 
necessary for the continued growth of tissues in vitro—a saline solution 
in which the calcium salts were probably in colloidal state and some 
substances contained in an extract of embryonic cells. The author was 
able to support the conclusions of Carrel and Ebeling that “‘the indefi- 
nite multiplication of cells in a medium is due entirely to substances 
contained in embryonic juice.” While continued growth was readily 
obtained in the living animal, early degeneration and death in vitro 
necessitated frequent subculture if even a limited growth was to be 
obtained. The experiments showed that this early death of cells 
aepended upon an elaboration of toxic substances which quickly 
reach a lethal concentration. There was found to be a close biological 
relation between tumor parenchyma and stroma. The stroma of a 
transplanted tumor behaved in culture like an embryonic tissue rather 
than like that of an adult. The presence of stroma elements, although 
not necessary for the growth of parenchyma in vitro, exerted a profound 
influence upon it, and partly determined the degree of differentiation 
reached by the tumor cells. 


Comparative Study of the Wassermann and Sachs-Georgi Reac- 
tions.—Much has appeared recently upon the value of the Sachs- 
Georgi reaction in the serodiagnosis of syphilis and conflicting results 
have been reported by various investigators (see Am. Jour. Med. Sci., 
1921, 162, 776). Recently D’Aunoy (Jour. Med. Research, 1921, 42, 
339) gives a comprehensive history of the subject and reports com- 
parative findings on 2150 sera. In addition to the classic Sachs- 
Georgi reaction, modifications were performed by using two different 
reagents, made by the addition in 1 case of 0.1 of 1 per cent sodium 
glycocholate and in the other case of 0.1 of 1 per cent sodium tauro- 
cholate to the cholesterinized extracts, the latter being discarded early 
in the work on account of its unreliability. The original Wassermann 
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reaction, employing beef-heart extract antigen and cholesterin rein- 
forced, was performed in all instances. Identical results were obtained 
in 98.07 per cent of tests with the original cholesterin extract and in 
95.91 per cent with the sodium glycocholate reinforced extract. In 
only one instance was the Sachs-Georgi reaction negative and the 
Wassermann test positive. All sera showing spontaneous flocculation 
with the Sachs-Georgi technic gave “anticomplementary results’’ 
with the Wassermann. A slightly increased number of positives 
was obtained by the use of the modified sodium glycocholate reagent. 
In 40 febrile cases no false positive results were obtained. The author 
concludes that “Due to its simplicity and apparent reliability, the 
precipitation test proposed by Sachs and Georgi for the serum diag- 
nosis of syphilis appears to be a valuable addition to laboratory 
methods.” 


Precipitins and the Etiology of Serum Sickness.—Wyarp (Jour. 
Path. and Bacteriol., 1922, 25, 191) conducted observations on the 
sera of 51 men, who had received a previous injection or injec- 
tions of horse serum, in an attempt to demonstrate the presence of 
precipitins in the blood of individuals suffering from serum sickness. 
The human serum was put up against a series of dilutions of horse 
serum (antitetanic serum), ranging from 1 to 10 to 1 to 1,000,000. In 
most cases the patient’s serum was inactivated by heat for ten minutes 
at 55° C. The tubes were generally incubated at 37° C. for two 
hours and stood overnight at laboratory temperature, the results 
being read next morning. Sera from 6 men, who had never received 
any serum injection, gave negative results. The 51 cases were exam- 
ined seventy-six times and precipitins were found in 25 of these thirty- 
nine times and was absent from the others on thirty-seven occasions. 
Eliminating those cases which did not present symptoms of serum 
sickness at the time of examination, out of 36 suffering with serum 
sickness the blood of 24 contained precipitins to horse serum. The 
character of the rash did not afford any indication as to the presence 
or absence of precipitins. After one injection of horse serum precipi- 
tins could be found as long as from five to eight days, and sometimes 
persisted for at least fifty-nine days. A clearer view as to what actu- 
ally was occurring could be gotten when the penultimate, rather than 
the last, injection was taken into account. The author concludes 
that “Serum disease is sometimes accompanied by the presence of 
precipitins in the blood of the patient, but the disease has no demon- 
strable relation with them; that the factors involved in the produc- 
tion of precipitins in human beings are the same as for experimental 
animals and that the antigenic properties of horse serum vary with 
the source of the serum.” 


Effect of Time Between Obtaining a Spinal Fluid and Making a 
Cell Count on the Result of the Count.—It is inferred from the liter- 
ature on the subject, as a rule, that the cells in cerebrospinal fluid 
must be counted immediately after the lumbar puncture. While 
this is evidently true in many cases of marked meningeal irritation, 
there is a paucity of proof that immediate counting is necessary in 
normal spinal fluids or those with moderate pleocytoses, as found in 
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a large number of tabetics and neurosyphilitics. In order to throw 
some light on the subject, Wynn (Jour. Lab. and Clin. Med., 1922, 7, 
273) counted the cells of eighty spinal fluids at varying intervals up 
to fifteen hours after lumbar puncture, using a Levy double counting 
chamber and counting the cells in 18 sq. mm. in each case. Between 
counts the first forty fluids were kept in the ice-box and the second 
forty were allowed to remain at room temperature. It was found 
that the cells in clear spinal fluids collected in clean tubes and tightly 
stoppered could be safely counted, when thoroughly mixed, at any 
time up to at least fifteen hours if the fluid did not show a pellicle, 
sediment or web in the gross. There was no consequential difference 
in the counts of the fluids kept in the ice-box or at room temperature. 
“In 2 cases of meningitis the thorough mixture of small quantities 
(0.2 to 0.5 gm. for 6 cc) of powdered sodium citrate with the fluids 
made it possible to duplicate the original cell counts (within the limit 
of technical error) at three- and fifteen-hour intervals.”” The author 
concludes that this “procedure must be tried” in a large series of 
cases before any conclusions are warranted regarding such citrating™ 
of fluids. 


The Thermal Death Point of the Spores of Bacillus Botulinus in 
Canned Foods.—Weiss (Jour. Infect. Dis., 1921, 29, 362) studied the 
heat resistance of the spores of Bacillus botulinus which were intro- 
duced, experimentally, into thirty-six varieties of standard brands of 
canned foods in the American market. To 9 parts of the food fluid 
was added 1 part of a month-old strain of Bacillus botulinus in a 
test-tube which, after thoroughly mixing, was sealed off and sub- 
merged in a de Khotinsky oil bath for varying periods of time at 
various temperatures. After exposure to the heat the tube was 
opened, 10 ce of freshly heated glucose agar were added and the mixt- 
ure was incubated at 37.5° C. for at least three months. The size 
of the container being constant, it was found that at least two primary 
factors determined the length of exposure and the heat required to 
accomplish sterility: (1) The hydrogen-ion concentration; and (2 
the physical character or consistency of the food. The more acid 
foods, such as canned fruits, required a maximum of fifty minutes at 
100° C., thirty minutes at 105° C., or fifteen minutes at 110° C., 
whereas the vegetable products, being less acid, required from ninety 
to one hundred and eighty minutes at 100° C., thirty to seventy 
minutes’ exposure at 105° C., or ten to twenty minutes’ exposure at 
110° C. The more fluid products required a shorter period of expos- 
ure at a given temperature than the less fluid ones. The heavier the 
syrup, the longer the period of exposure required at any one tempera- 
ture. The author cautions that the temperatures and times of expos- 
ure in this paper are not to be directly applied to practical canning. 


Experimental Measles in Rabbits and Monkeys.—In order to test 
the receptivity of rabbits to the infection of measles, Nevin and 
BirrMan (Jour. Infect. Dis., 1921, 29, 427) inoculated the blood of 
6, patients with measles into as many rabbits. Three of the rabbits 
received blood drawn on the second day, 2 rabbits received blood 
drawn on the third and 1 blood drawn on the fourth day after the 
onset of the disease, In all, 17 rabbits were inoculated, the other 
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11 receiving blood of rabbits that gave evidence of reaction. Inocula- 
tions were given intravenously in amounts varying from | to 15 ce. 
All the rabbits inoculated with human blood gave evidence of reac- 
tion, as did all, save 2, of the rabbits subinoculated from these 6 rab- 
bits. Passage from 1 human case of measles was carried on through 
5 rabbits, and a monkey inoculated with the blood of the fifth rabbit 
gave typical symptoms of measles. Fifteen rabbits developed symp- 
toms in from three to seven days. The symptoms were not so marked 
as in monkeys. In some cases there was a rise in temperature, coin- 
cident with a decrease in the total leukocyte count, but this was by 
no means constant. Ten rabbits developed small hyperemic, slightly 
elevated spots on the labial mucosa, 5 of which had whitish centers. 
Twelve rabbits developed a marked conjunctivitis in from two to 
four days. “In no instance was a distinctly typical exanthem noted,” 
but all of the 15 rabbits desquamated, beginning from the fifth to 
the fourteenth day. Aérobic and anaérobiec cultures made of blood 
prior to inoculation showed no evidence of growth. Blood from 
cases other than measles failed to produce evidence of infection when 
inoculated into rabbits. 
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Physiological Action of Light.—C ark (Physiol. Rev., 1922, 2, 
277) states that the first systematic effort to study the biological 
effects of light, and its therapeutic uses, was made by Finsen when he 
founded his Light Institute in Copenhagen in 1896. Much valuable 
work, both theoretical and practical, has been done there since, with 
especial success on the therapeutic side, in the treatment of lupus, but 
the fundamental problem of the mode of action of light on the living 
cell remains unsolved. Recently, the rapidly accumulating clinical 
results of light treatment in tuberculosis, rickets, malaria, etc., closely 
related as they are to the results of roentgen-ray and radium treatment, 
continually emphasize the importance of this problem and increase its 
mystery. It is at first disappointing to find that there is, apparently, 
in the animal kingdom no effect analogous to the action of light on the 
chlorophyl system of the green plant, by means of which light energy 
is stored and oxygen restored to the atmosphere. Although there is a 
universal conviction that sunlight is healthy, it is certain that people 
and animals can live a long time in darkness without any noticeably 
bad results. Blessing, who acted as physician to Nansen during his 
expedition in the Fram, published a report showing that members of 
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the party exhibited no evidence of anemia during the trip. More 
recently, Grober and Sempell examined horses that had worked for 
years in coal mines and found no anemia in any case where a satisfactory 
nutritive condition existed. But, though the physiological effect of 
sunlight seems at first sight indefinite and of dubious importance, the 
action of far ultraviolet light on normal tissue, and the action of near 
ultraviolet and visible light under certain pathological conditions, has 
been investigated enough to show that there are well-defined effects 
due to light, closely related to the physiological results of exposure to 
radium and roentgen rays. These results are gradually assuming 
considerable importance in clinical medicine and present theoretically 
an interesting but illusive problem in physiology. The rest of the article 
is given over to a discussion of the effect of light on microérganisms, on 
the eye, on the skin, muscles, blood and metabolism. It also considers 
photodynamic sensitization, heliotherapy and a theory of light action. 
The review is a model of critical excellence, clarity and completeness. 


Demonstration of Lepra Bacilli by Aspiration of Nodules.—GreEn- 
BAUM and SCHAMBERG (Jour. Am. Med. Assn., 1922, 78, 1295) state 
that in suspected cases of leprosy it is a common procedure to excise 
a nodule for microscopic study, but this, for various reasons, cannot 
always be done. Another method of searching for bacilli in the nodules 
is to scrape off the epidermis over a suspected nodule and make smears 
from the serum which exudes. This is satisfactory for dermic nodules, 
but for hypodermic infiltrations the procedure is less simple and is 
likely to draw blood. Characteristic lepra bacilli may be demonstrated 
in smears by acupuncture of lesions, a method which is simple, virtu- 
ally painless and easy to carry out in timid and apprehensive patients. 
The technic consists in the use of a syringe with tightly fitting plunger, 
a small record syringe by preference, a short-pointed needle of average 
gauge and a few drops of salt solution or distilled water. The node 
is first gently massaged in order to bring as much fluid into it as pos- 
sible. The needle is then introduced, after careful cleansing of the 
cutaneous surface, and the salt solution or distilled water slowly 
injected and withdrawn several times, thus making a sort of emulsion 
of the tissue about the needle point. The needle and its contents 
are then withdrawn, and smears are made from the fluid. This mode 
of diagnostic acupuncture is a simple and valuable aid in the diagnosis 
of leprosy. There are very few lesions of the skin which are likely to 
yield acid-fast bacilli. In lupus vulgaris bacilli are so sparse that 
they are with difficulty demonstrable by sectioning and staining. It 
has been shown that lepra bacilli in enlarged subcutaneous lymph 
nodes may be demonstrated by this method, and this may be of par- 
ticular value in macular leprosy. The successful finding of Spirocheta 
pallida in lymph glands by this technic is well known. 
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Endorsed by the medical profession 
for over '/3 century 


AVOID IMITATIONS 


1910 1922 


Made in Philadelphia 
The Folding Pocket 


Mele! 


Type “B”’ 


Write for our Literature 
S. A. on Blood Pressure 


Precision Thermometer and Instrument Co. 


1434 Brandywine Street - Philadelphia, Pa. 


In Bronchitis 


and Tuberculosis 


Calcreose is particularly suitable as an 
adjunct to other r dial es. 


Calcreose contains in loose chemical com- 
bination approximately equal parts of 
creosote and lime. 


Calcreose has all the pharmacological 
activity of creosote but does not cause any 
untoward effect on the gastro-intestinal 
tract, therefore Calcreose may be taken in 
comparatively large doses for long periods 
of time. 


Sample on request. 


The Maltbie Chemical Co. 


Newark, New Jersey. 
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Mr. Charles F. Hindle 


Announces the formation of 


The Cambridge & Paul 
Instrument Company of America, Inc. 


Absorbing the business heretofore 
conducted as 


“CHARLES F. HINDLE” 


The new company 
of which Mr. Hindle is President 
will continue the manufacture of the 
Hindle Electrocardiograph 
as well as the various scientific instruments 
now being manufactured by 
The Cambridge & Paul Instrument Co. 
of London 
Factory and Executive Offices 
OSSINING, N. Y. 


Salesroom 
GRAND CENTRAL TERMINAL 
NEW YORK 


Digitalis 


the Tincture-Capsules 
surgeon's 
From 


AMERICAN GROWN 
MINNESOTA LEAF 


Prescribed exclusively by 


leading cardiologists 


Standardized by the Hatcher- 
Cat Method 


For You and Your 
Hospital 


IN TWO 
FORMS 
ONLY :— 


CAPSULES FOLIA-DIGITALIS (Upshe: Smith). 
Each contains I grain or 1 cat unit of the standard 
leaf. In bottles of 24, 500 and 1000 


TINCTURE DIGITALIS (Upsher Smith). U.S. P. 
process, 10 minims representing one grain of our 
standardized leaf or one cat unit. In 1 oz. bottles 


Tell your druggist and hospital you want Upsher Smith’s 
Digitalis products. Write for literature, direct from grower 


UPSHER SMITH, Inc., 720 Washington Ave., S.E., Minneapolis 


THE 


GLEN 


WATKINS 
ON SEN 


The professional 
personnel at the 
Glen Springs always 
maintains the clos- 
est cooperation with 
the home physician 


The Glen Springs merits the special consid- 
eration of physicians who hesitate to send 
their patients abroad, because of the strain 
of an ocean trip, difficulties incident to contact 
with foreign language and customs, change 
of diet, etc. 


The Glen Springs offers all the natural and 
scientific advantages of European Spas. It 
has every modern facility for electrotherapy, 
mechanotherapy, and hydrotherapy including 
the Nauheim Baths given with a natural 
calcium chloride brine. Graded walks for 
Stokes-Oertel system; Zander apparatus and 
Schott resistance exercises. Completely 
equipped roentgenological, chemical and bac- 
teriological laboratories. 


Situated in healthful Finger Lakes region of 
New York State. Clear, dry, invigorating 
atmosphere. Beautiful, restful surroundings. 
Outdoor and indoor recreations with the 
charm of interesting companionship. Every 
luxury and comfort of a quiet, delightful 
resort hotel. Open the year round. 


Illustrated and detailed booklets prepared especially for th 
Medical Profession on request 


William E. Leffingwell, President 
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NG CHILDREN 

The 
ARO 4 

MPa 


Why 
every physician 
Should know S.M.A. 


INCE S.M. A. requires only the addi- 
. tion of boiled water, whether for the 

month-old baby or the baby a year old, 
it assures the physician that his instructions 
for feeding will be carried out to the letter, 
and that no element in the baby’s diet will 
be omitted. 


Through S. M. A., baby feeding has been 
reduced to the simplest terms. But S. M. A. 
is of chief value to the physician not be- 
cause of simplicity in itself, but because 
simplicity in this case means safety. 


That this principle is sound is attested by 
the accumulated mass of successful experi- 
ence in the use of S. M. A. in the hands of 
physicians during the past seven years.— 
The Laboratory Products Company, 1110 
Swetland Bldg., Cleveland, Ohio. 


Formula by permission of 
The Babies’ Dispensary and Hospital of Cleveland 


Your druggist can supply you with S. M.A. 


A FOOD TO KEEP BABIES 
AND YOUNG CHILDREN WELL 
Adapted to Mothers Milk 
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Starch-free 
Bread 


A real adjunct in the 
management of 


DIABETES 


STRICTLY NON-CARBOHYDRATE BREAD, MUFFINS, BISCUITS, PASTRY, ETC., 
CAN BE MADE EASILY By YOUR PATIENTS FROM 


Put up in carefully L H Ss + E R s Sold by leading 
measured boxes D I REPARED CA rd druggists or sent 
A month’s supply (30 B ET 


one for each day directly to your 
bores) $4.85 F | our 


patients with easily 
Made by LISTER BROS., Inc., 405 Lexington Ave., New York 


followed recipes 


The Original Keidel Tube 
| HARRIS COMER 


Trading as 

Devised by Dr. Albert Keidel in 1911 and manu- STBELE GLASS COMPANY 
factured by us since then. Write for special 
prices on large quantities. 
Our eleven years’ experience in making the Original | 34 ¥&@"s Experience Devising 
Keidel tube have suggested improvements which we | 42nd Making Apparatus of Glass 


have embodied in:— for Physicians, Chemists, Clin- 
icians and Bacteriologist 
622 S. Washington Square 
The “Window” permits inspection of the break- Philadelphia, Pa. 


able tip. 


Blood shows in the “glass tube hub” when the 
vein has been properly entered. 

Sample can be centrifugated without removal to 
another tube. Ampoule is easily broken open for 
removal of sample. 

Each Comer-Keidel is enclosed in a carton, then 
sterilized at 150° C. for one hour and hermetically 
sealed ready for sending in our mailing case. 


WE ALSO MAKE THE VARIOUS SIZES 
and MODIFICATIONS of the KEIDEL TUBE 
24 


| 
ta 
| 
-STE 
NAA 6 
« 


REDUCED PRICES 


NEODIARSENOL DIARSENOL SODIUM DIARSENOL 
(Neoarsphenamine) (Arsphenamine) (Sodium Arsphenamine) 

0.9 Grm. Amp. $1.00 0.6 Grm. Amp. $1.00 0.9 Grm. Amp. $1.00 

0.75 “ “ 90 0.75 “ 90 

0.3 0.2 0.3 

0.15 0.1 0.15 

1.5 1.50 1.0 1.50 

3.0 2.75 “ —— 

4.5 400 30 “ 4.00 


Orders for 50 ampoules—10% discount 


Discount on larger quantities on request 


It is with pleasure that we advise you that from this date a very substantial 
reduction in the prices of Diarsenol, Neodiarsenol and Sodium Diarsenol is made. They 
will now be supplied at approximately ONE HALF the amount you have been paying 
for arsenicals of any brand in the past. 


This reduction is made possible through the perfection of manufacturing processes 
which ensure very uniform dependable products, without any losses due to material 
failing to meet the standards of the United States Public Health Service. 


DIARSENOL brand products are now unexcelled for solubility, stability, low 
toxicity and therapeutic power. All are tested at standards very much higher than 
Government requirements. Each lot is officially tested and passed by the U. S. P. H.S. 
before being shipped, as all material is made under regulation and control of the 
Government. 


If you are not at present using our arsenicals, try a small order—your dealer can 
supply it—or a line to any of the offices below will have prompt and careful attention. 


Literature on comparative therapeutic efficiency mailed on request. 


DIARSENOL COMPANY, Inc. 


ATLANTA, GA. BUFFALO, N. Y. BOSTON, MASS. 
Forsyth, Bldg. Ellicott Square 53 State Street 
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Let your Restricted Patients Know About 


SPECIAL FOODS that SATISFY 


that gnawing hunger, that craving for some forbidden delicacy, that 
unappeased appetite even immediately following a meal which re- 
stricted patients often suffer. 


CELLU FLOUR 


made of the cellulose of vegetation satisfies without nourishing. It gives bulk without 
food value. In filling out restricted diets this creamy, bland flour is combined with other 
substances which supply adhesive qualities. Because of its fine texture Cellu Flour may 
be found helpful where bran and other bulky substances are irritating. 

Free sample of Cellu Flour sent physicians and institutions. 


SPECIAL ORDERS FILLED 


Special diet prescriptions for individual cases will be filled and kept on file. We are 
headquarters for diet materials so write us concerning restricted diet problems. 


Write for our special recipes prepared by an experienced hospital 


dietitian. By suggesting appetizing ways for preparing permitted 
foods they keep chronic cases from giving up the diet struggle. 


CHICAGO DIETETIC SUPPLY HOUSE, Inc. 


1750-52 W. Van Buren St. - - Chicago, Illinois 


Colds—Influenza—Rheumatism 
Safe Agreeable Salicyl Therapy 


Internally Externally 
NOVASPIRIN MESOTAN 


OR OR 


SALOPHEN SPIROSAL 


Novaspirin and Salophen are excellently tolerated and free from depression. 
Being completely tasteless, Salophen is particularly suitable for children, while 
Novaspirin has the advantage of a higher salicyl content. Spirosal and Mesotan 
are readily absorbed, as shown by urinary tests, and effectively relieve pain and 
swelling. 
Literature on request 


WINTHROP CHEMICAL COMPANY, Inc., 16-22 Hudson St., New York, N. Y. 


WINTHROP PropucTS 


High Standards 
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(NEOARSPHENAMINE-METZ) 


is unsurpassed in reliability, trypanocidal 


efficiency and ease of administration. 


Neosalvarsan is manufactured by the 
process used in preparing the onginal 
Ehrlich product and offers the physician 


the ideal means for treating the luetic. 


HA 
M 


LAB 


Trade Mark 
Reg.U.S. Pat.Off. 


Literature can be obtained from 


IME’ 7Z_ LABOR: ATORIES, Inc 


One-Twenty -Two Hudson Street, New York 
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“Have MADES 
INTRAVENOUS MEDICATION 


SAFE PRACTICAL 


OFFICE TECHNIC 
“ Developed on a Foundation 
of Scientific Research | 
and 
Modern Laboratory Methods 
First:—Remedies of established therapeutic value. Ny 
M 
Second:—Animal tests for adaptability. 
Third:—Clinical tests for practical demonstration. | 
in Fourth:—Scrupulous laboratory routines and exacting 
wn chemical, physical and biologic tests for 
wN accurate control. 
Result:—HIGHEST STANDARD. 
\ | 
Clinical Reports, Reprints, Price List a 
and 
“The Journal of Intravenous Therapy” 
‘}) Sent to any physician on request 
i New York Intravenous Laboratory 
\ 100 West 21st Street 


N New York, N. Y. 


NS Producing ethical intravenous solutions tor the medical 
profession exclusively 
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On the Beach and the 


Boardwalk 
American Plan. At your 
service every day of the 

year. 
Attractive Souvenir 
Folder on Request 


The beautiful new Boardwalk Wing of Haddon Hall 
is now open. It connects the original Haddon Hall 
with the artistic pavilions, restful ocean decks, court 
garden and sea rooms of the. 1920 addition. 


On many occasions in the past Chalfonte-Haddon Hall 
was unable to accommodate all of its many friends 


The new Boardwalk Wing now makes possible the 
hospitable welcome of more than 1200 guests. While 
“old-fashioned” in its personal attention and service, 
Chalfonte- Haddon Hall has for more than fifty years 
kept abreastof the times in its modern 
facilitiesforpleasure,comfortand rest. 


LEEDS and LIPPINCOTT 
COMPANY 


4 
f ATLANTIC CITY 
\ Combined in Ownership andl Management 
A 
| 
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Diphtheria Antitoxin and 
Diphtheria Toxin-Antitoxin 


IHYSICIANS have been specifying Parke-Davis 

Antitoxin for twenty-five years because it is de- 
pendable. In a disease in which life or death hinges 
on prompt and adequate immunization nothing must 
be left to chance. The patient has a right to every 
possibility of recovery; anything short of this would be 
false to the ideals of medical practice and subversive 
of the rights of humanity. 


Medical men prefer Parke-Davis Antitoxin because 
it is pure, free from contamination, and certain of action. 
The potency and purity of the product are assured by 
every means known to biological science. 


Toxin-Antitoxin, P. D. & Co., is rapidly winning simi- 
lar recognition. 


Active immunization is the end sought, and safety and 
efficiency of the product are predicated on proper mixing 
of the toxin and antitoxin. An improper mixture would 
result either in failure to protect, or in a dangerous reac- 
tion. Our Toxin-Antitoxin is so balanced as to insure 
the maximum immunizing effect consistent with safety. 


* DIPHTHERIA IMMUNIZATION.” a reprint. sent on request. Write nearest branch: Detroit, 
New York, Chicago, Kansas City, Baltimore, New Orleans, St. Louis, Minneapolis, or Seattle. 


Parke, Davis & Company 
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MANY CHRONIC CASES REQUIRE 
INSTITUTIONAL CARE 


T= advantages of institutional treatment for stomach and intestinal disorders, 
Neurasthenia, Heart Disease, Diabetes, Obesity, Nephritis, Rheumatism and 
other stubborn chronic maladies are worthy of consideration. 


A most important advantage is the isolation of the patient from harmful influences, 
substituting conditions and surroundings that are altogether recuperative for the 
necessary period of time, is greatly to the advantage of the attending physician. 


At Battle Creek, every case receives, first of all, a careful examination. Each 
patient is submitted to the X-ray and all other up-to-date methods of investigation, 
including chemical and serological examinations of the blood, efficiency tests of 
the liver, kidneys and other vital organs, tests for acidosis, metabolism tests and 
other special tests and researches which may be required to throw light upon the 
individual case. 


For literature or further information concerning the Institution and its methods 


address 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 


IN ACIDOSIS 


All the bases of the body are drawn upon (not only 

sodium) and lost from the body. When only sodium 

bicarbonate is given the loss of the other bases is not 
made up. 


The use of KALAK WATER makes possible 

the administration of the several bases in agree- 

ble form—an important matter when patients 
must take alkalies for longer periods. 


Kalak Water Company of N.Y. 


ammes of the bicarbonat 
a of sodium, potassium, _— 23 City Fiall Place New York City 
calcium and magnesium. 
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HEALING ANTISEPTIC 


B® WECLAIM IT HAS UNUSUAL MERIT 
COMPLIMENTARY suPPLY AND OFFER THE PREPARATION AND 


PROFESSIONAL MEN 


ON REQUEST FIFTEEN YEARS OF PHENOMENAL 
SUCCESS AS EVIDENCE. ° 


Combining with well known ANTiSEPTICS 
in pleasing Form the Therapeutic properties of 


ZINC CHLORIDE 
LAVORIS CHEMIcCALCO. MINNEAPOLIS,MINN, 


A Text-book on Minor Surgery 


M cick SURGERY has far outstripped all other branches in the last decade. The Industria 


Clinic, The Workman’s Compensation Insurance, the use of Local Anesthesia, and the 

realization of the far-reaching results and complications of poorly and improperly treated 
minor injuries have been responsible for its prodigious strides. The disfiguring scars of burns, th 
stiff fingers, due to neglected tendon sheath infections, and other such conditions of importance: 
socially and economically have stimulated the interest both of surgeons and practitioners. 


For the first time in a book of this character the inexhaustible fund of experience afforded by 
the World War is drawn upon. The lesser surgery of the extremities has received unusual atten 
tion. Surgical conditions in these parts, from the special and rare fractures and dislocations t 
the simplest injuries of the phalanges, have been accorded the most modern and approved method 


of treatment. 
CHAPTER HEADINGS 


General Injuries to the Soft Parts—Fractures in General—Injuries to Joints—Inflammation, 
Suppuration and Gangrene—Injuries to the Head—Injuries and Inflammations of the Neck 
Special Surgical Conditions of the Trunk—Fractures and Dislocations of the Hand and Ar 
Injuries of the Arm and Hand—Acute Infections of the Upper Extremity—Miscellaneous Affec- 
tions of the Hand and Arm—Tumors and Deformities of the Arm and Hand—Fractures and Dis- 
locations of the Lower Extremity—Injuries to the Leg and Thigh—Miscellaneous Affections o! 
the Leg and Thigh—Minor Surgery of the Foot—Affections of the Rectum and Anus—Affectio 
of the External Genitals of the Males—Gynecological Minor Surgery—Bandaging—Local Anes 
thesia—Special Minor Operations—Surgical Technic and Supplies. 

By JOHN C. VAUGHAN, M.D., Director and Visiting Surgeon, Beekman Street Hospital; Const 
Surgeon, Workers’ Health Bureau; Former Visiting Surgeon, Bellevue Hospital and Chief Vander 
bilt Surgical Clinic and Instructor in Minor Surgery, Columbia Medical College, etc., and ATHEL 
C. BURNHAM, M.D., Colonel, U.S. Army; in Charge of Medical Department of Red Cri 
Poland; Attending Surgeon, Volunteer Hospital; Former Attending Surgeon, Vanderbilt C 
Former Instructor in Surgery, Polyclinic Hospital, etc. Oclavo, 627 pages with 459 engravings 
Cloth, $7.75 net. 
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NEW (2d) EDITION 


Thyroid & Thymus 


By ANDRE CROTTI, M.D., F.A.C.S. 


Formerly Professor of Clinical Surgery and Associate Professor of Anatomy, Ohio State 
University; Surgeon to Grant and Children’s Hospital, Columbus, Ohio 


Imperial De Luxe Octavo, 774 pages, with 105 illustrations and 
39 colored plates. Half Morocco, $15.00, net 


FY NHE FIRST EDITION OF ‘‘CROTTI” was the talk of the profession and so 
enthusiastic its reception that it was speedily exhausted. Never had such a beautiful 
example of bookmaking appeared from an American press. Even more illustra- 
tions are included in this new edition, to which 204 pages have been added, and 

Dr. Crotti has subjected every page to the most searching revision and entirely rewritten 

many chapters. An exhaustive bibliography is included. 


HE BOOK IS THE FRUIT OF OVER TWENTY YEARS’ SPECIALIZATION 

in goiter pathology, not only in this country but also in Switzerland where the author 
was closely associated for years with such outstanding authorities as Professor THEODORE 
KocHer, “ The Father of Goiter Surgery,” and Professor HENry StT1Ltinc. Never have the 
thyroid and thymus been so exhaustively considered. All material of value in the French, 
Italian, German and English literature has been embodied. Thus the knowledge of the 
world’s foremost authorities on the treatment of goiter and all diseases of the thyroid and 
thymus is made available. With the increasing realization of the tremendous sociological 
importance of hyperthyroidism, hypothyroidism and cretinism, still greater demand for the 
book is anticipated. The illustrations are one of the striking features, as beautiful and artistic 
as any that have every appeared in medical literature, they clearly visualize every operative 
procedure. 


pul ATTENTION HAS BEEN GIVEN to such subjects as Thyroid and Parathyroids 

Postoperative Tetany—Action of Thyroid Administration and Thyroidectomy on 
Metabolism— Conditions Affecting the Secretions of the Thyroid Gland—How much of 
the Thyroid is it necessary to leave in order to prevent symptoms of thyroid insufficiency? 
Thyroxin—Thyroid Function and its Chemistry— Functional Interrelation of the Organs 
of Internal Secretion— Various Forms of Thyroiditis, including Tuberculosis, Syphilis and 
Woody Thyroiditis—Geographical and Racial Distribution—Economic, Social and Mili- 
tary Significance of Goiter and Cretinism—Theories as to Etiology—Prophylaxis—Opo- 
therapy—Iodine—Crotti’s Formula for Treatment of Non-toxic Parenchymatous Goiter 
Basal Metabolism— Adrenalin Test—Iodine-Basedow— Medical Treatment of Graves’s 
Disease, including electrotherapy, radiotherapy, serotherapy, opotherapy, etc. Under 
Surgical Technic the author raises and answers such questions as Excision, Resection, or 
Enucleation? Shall the Operation be Unilateral or Bilateral? How Much Thyroid Tissue 
Can Be Safely Removed? Technic of Ligation. Full technic is given for both General and 
Local Anesthesia. Operative Accidents and Preoperative and Postoperative treatment are 
thoroughly considered, as well as all the major points, as can be seen by reference to the 
contents on the inside pages. 
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MEDICINE 


ANEW PERIODICAL 


Publishing Analytical Reviews of General Medicine, Neurology, Pediatrics 


Edited by David L. Edsall, Harvard Medical School. 
John Howland, Johns Hopkins Medical School. 
Associate Editor, Paul D. White, Massachusetts General Hospital. 


PUBLISHED QUARTERLY. 


MEDICINE will interest: 


500 PAGES TO THE VOLUME 


1. TEACHERS, who wish to keep in touch with the methods and results of medical work in 
their own and other fields. 


2, CLINICIANS, who wish the advantage of having immediately available, in convenient 
and readable form, critical digests of the recent views on general medicine, neurology 


and pediatrics. 


3. LABORATORY WORKERS, who require a useful reference work that will give systematic 
and careful presentations of subjects of important medica] interest. 


SUBSCRIPTION PRICE, NET POSTPAID 


$5.00, United States, Mexico, Cuba 


$5.25, Canada 


$5.50, other countries 


WILLIAMS AND WILKINS COMPANY 
Publishers of Scientific Periodicals and Books 


BALTIMORE, U.S. A. 
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“STANDARD FOR BLOODPRESSURE” 


A FEW 
REPRESENTATIVE 


PURCHASERS 
OF THE 


Barker, Dr. Lewellys F. 

Cabot, Dr. Richar 

Christian, Dr. Henry A. 
Janeway, Dr. Theo. C. (deceased) 
Hare, Dr. Hobart 

Lambert, Dr. Alexander 

Tice, Dr. Frederick 


Battle Creek Sanitarium 
Mayo Clinic 
Rockefeller Foundation, China 
Rockefeller Institute for Medical 
esearc 
United States Government 
(various departments) 


Columbia Universi 
Cornell Medical College 
Harvard University ; 
Hahnemann Medical College 
Johns Hopkins University 
Yale. Medical School 


Bellevue Hospital 
Hahnemann Hospi 

Loomis Sanitarium 
Neurological Institute 
Lakeside Hospital, Cleveland 
New York Hospital 

Peter Bent Brigham Hospital 


American Telephone and Tele- 
graph Company 

Atlantic Coast Line R. R. 

Carnegie Steel Works 

General Chemical Company 

Standard Oil Company 

Tata Steel Works, India 

Union Pacific System 
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Equitable Life Assurance Society 
First Mutual Life, Tokyo, Japan 
*Metropclitan Life Insurance Co. 
Mutual Life Insurance Co. 
New York Life Insurance Co. 
Northwestern Mutual Life In- 
surance 


*The Metropolitan Life alone is using 
more than 1000 Baumanometers 


The importance of the instrument factor in bloodpressure 
cannot longer be doubted— it is indeed worthy of your 


serious consideration. 


the medical profession, just a few years ago, most 
physicians already owned and were using one or 
more bloodpressure instruments. Now, thousands of those 
same physicians own and usé the Baumanometer exclusively, 
and have laid aside the instruments they formerly used. 


Wise the Baumanometer was first announced to 


And hundreds of the most eminent authorities in 
modern medicine have given it their highest possible en- 
dorsement— by purchasing it and using it in preference 
to any other. 


Today many of the most representative scientific insti- 
tutions throughout the country have already replaced many 
of their former instruments with Baumanometers — some 
have equipped throughout. 


In the field of life insurance, the Metropolitan alone 
has or more than one thousand Baumanometers, 
which are now in use by their examiners throughout the 


United States and Canada. 


We believe this is the highest endorsement ever accorded any 

5 manometer. achievement of so much — so 

quickly — has only been possible because t the exceptional 
if 


merit of the instrument itse 


The everlasting accuracy, perfect functioning and un- 
failing reliability of the Baumanometer have re-created for 
many physicians the value of bloodpressure in theirdaily 
practice. Because so truly the counterpart of the stetho- 
scope sounds, it has made the taking of bloodpressure by 
auscultation a genuinely pleasurable process requiring no 
more time than taking temperature. 


How really different it is can only be fully appreciated 
by actually seeing and using it. Why. not call at your 
dealer’s store and let him demonstrate ifs’tany distinctive 
features, and satisfy yourself that it is cheaper to own the 
Baumanometer than to be without it. 


Informative Literature Sent upon Request 
Please Mention Your Dealer’s Name 


W. A. BAUM CO., INC. 
100 FIFTH AVENUE, NEW YORK 
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B-D PIRODUCTS 


cMade for the Profession 


R Syringes 


Needles 


YALE 


ALWAYS FIT 


RUTHERFORD, 


MAR 


~1 [245 Genuine When Marked 3-[) 


BECTON, -DICKINSON & CoO. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes; Sphygmomanometers and Spinal Manometer: 


Jour. Mep. 
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Shelton Portable Centrifuge 


USED BY THE U.S. NAVY 


Make your own analyses and 
quantitative tests of urine, 
milk, ete., by having a Shelton 
Centrifuge in your office. No 
elaborate installation. Appa- 
ratus held steady by gyro- 
scopic balance wheel. Perfect 
speed control from 500 to 2000 


R. P. M. 


Write for Literature 


SHELTON ELECTRIC COMPANY 


16 E. 42d Street, NEW YORK CITY 30 E. Randolph Street, CHICAGO, ILL. 


PE RSSO: LABORATORIES 


OPERATED IN CONNECTION WITH A-Hollow rubber stopper. 
THH COLONIAL, MOUNT CLEMENS, MICHIGAN B-Aseptic pad. C-Stop for outer cap. 
MOUNT CLEMENS SANITARIUM COMPANY 


D-Opening for insertion of needle 


E-Flange of rubber stopper hermetically 


Specific Antigens Prepared 
From Standardized Cultures 
of Known Origin 


FOR THE PHYSICIAN WHO DEMANDS 
ACCURATE, SCIENTIFIC THERAPY 
AT YOUR DRUGGISTS 
or from 

Chemists Supply Company 

61-63 East Lake Street, Chicago, III. 
C. F. Knight Drug Company 

Century Building, St. Louis, Mo. 
F. G. Roddy, 202 Proctor Building, Troy, N. Y. 
John G. Finnegan, 11th and Olney Ave., Phila., Pa. 
Leopoldo Venegas, San Juan, Porto Rico 


GENERAL DISTRIBUTORS 


BACTERIAL VACCINE 
1S ANTIGEN 
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Exes} The Management of an Infant’s Diet 


Mellin’s Food contains 58.88 per cent of Maltose 
Mellin’s Food contains 20.69 per cent of Dextrins 


a proportion of 


Maltose and Dextrins 


best suited to the ca rbohydrate needs of the average baby. 
Mellin’s Food contains 10.35 per cent of Cereal Protein. 


Mellin’s Food contains 4.30 per cent of Salts which consist mainly 
of Potassium Salts, Phosphatic Salts, and a small amount of Iron. 


These facts should be considered in selecting a modifier of milk 
for infant feeding and these facts point out some of the reasons for the 
success of Mellin’s Food which probably is unparalleled in any decade 
since the beginning of the study of scientific infant feeding. 


Hex Mellin’s Food Company, Boston, Mass. Cant Pe 


The Premier Digitalis 


Digifoline, “Ciba” 


The Digitalis which gives you results when others fail 


According to actual ex- 
periences of physicians 
DIGIFOLINE, “CIBA” 
will stand this test 


Physiologically Standardized 


Tablets and Ampules 
Liquid For 
TRADE MARK Subcutaneous 
For and 
Internal Use Intravenous Use 
Ciba Company 


CEDAR AND WASHINGTON STS. NEW YORK CITY 
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